







We Only Skimped OnThe Price. 

Introducing The Fluke Series 10 — From $69.- 



Actual size; Easy to carry, 
easy to use 


New! V Chek": For fast accurate 
checks on power sources and 
supplies, set your meter on V Chek— 
and let it do the rest. V Chek will 
determine continuity /oh ms; If voltage 
is present, it will automatically 
change modes to measure AC or DC 
volts, whichever is detected. For most 
initial troubleshooting checks, here f s 
the only setting you need to make. 


Fluke quality: Made in the USA by Fluke, 
with the same rugged reliability that’s made 
us the world leader in digital multimeters. 
Count on hard-working high performance— 
and a two-year warranty to back it up. 


Large, easy-to-read display: 

4000 count digital readout. 
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Autoranging with manual option: 

Your choice, depending on your situation 


Sleep Mode: Shuts itself off 
if you forget, extending tong 
battery life even further. -v 


FI like ID 


New! Slide switch and a 
few pushbuttons control 
all functions: Designed for 
true one-hand operation 


Fast, accurate tests 
and measurements: 

AC and DC voltage 
measurements to 
600 volts, ohms to 
40 MQ; audible 
i continuity test; 
k and diode test. 


Safety— a Fluke standard: 

Designed to meet UL1244, 

IEC 1010, CSA and VDE safety 
requirements; extensive 
overload protection built in. 


Audible Continuity: 

To perform fast continuity 
checks, just listen for 
the beep; no need to watch 
the display. 


New! TL7S Hard Point" Test Leads 

Comfort grip with extra strong tips 
for extended service life. 


New! Min/Max record with relative 
time stamp and Continuity Capture 1 *: 

Makes intermittent problems easier to 
find. Records highs and lows — and 
‘timestamps 1 ’ when they occurred, in 
continuity mode, opens or shorts as brh 
as 250 ps are captured and displayed. 


Capacitance: Autoranging from 
.001 uF to 9999 pF. No need to carry 
a dedicated capacitance meter. 


For high performance at Fluke’s lowest price, ge 
our hands on the new Series 10. Stop by your 
ocal Fluke distributor and feel what a powerful 
difference the right multimeter makes— at the 
right price. For a free product brochure or the nam 
of your nearest distributor, call 1-8 00-87- FLUKE 


$69,95' 

4000 count digital 
display 

1.5% basic dc volts 
accuracy 

2.9% basic ac volis 
accuracy 
1.5% basic ohms 
accuracy 
Fast continuity 
beeper 
Diode Test 
Sleep Mode 
Two-year warranty 


nuke 11 


S79.95- 

VChek™ 

Capacitance, 

001 to 9999 pF 
4000 count digital 
display 

0.9% basic dc 
volts accuracy 
1.9% basic ac volts 
accuracy 
0.9% basic ohms 
accuracy 
Fast continuity 
beeper 
Diode Test 
Sleep Mode 
Two-year warranty 


Fluke 12 


SS9.95- 

VChek™ 

Min/Max record I 
wiih relative 
lime stamp 
Continuity 
Capture 1 ” 
Capacitance. 

001 to 9999 \»t 
4000 count digital 
display 
0.9% basic dc 
voits accuracy 
1.9% basic ac volt 
accuracy 
0.9% basic ohms 
accuracy 
Fast continuity 
beeper 
Diode Test 
Sleep Mode 
Two-year warrant) 


Suggested U.S. list price. 


Optional bolster witt 
Uii-stantf available 


The New Series 10. 

A Small Price For A Fluke 

FLUKE AND PHILIPS 
THE T&M ALLIANCE 

©1931 John FluKe Mfg. Co.. Inc. Prices and specifications 
subject to chsnge. Ad no. 00139. 
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37 VFX DIGITAL SIGNAL PROCESSOR 

Use this voice effects processor to change the pitch of your voice 
and to create special effects. 

Craig Borax and David Beck 

71 SLOPING VEE ANTENNA 

A low-cost boost for your shortwave or ham transmissions. 

Richard A. Formata 

79 ATV LINEAR AMPLIFIER 

Our low-noise downconverter lets you receive amateur TV signals on 
a standard TV! 

William Sheets and Rudolf F. Graf 
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53 NOT WORKING TO NETWORKING 

Basic and advanced equipment for troubleshooting local-area 
networks. 

Gary McClellan 
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58 THE 555: A VERSATILE TIMER 

Learn how to use the 555 in practical timer applications 

Ray M. Marston 
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8 VIDEO NEWS 

What’s new in this fast- 
changing field. 

David Lachenbruch 

22 EQUIPMENT REPORT 

Beckman Industrial DM10XL 
DMM 

85 HARDWARE HACKER 

Apple's PhotoGrade, and 
more. 

Don Lancaster 



92 AUDIO UPDATE 

Format future shock. 

Larry Klein 

95 DRAWING BOARD 

Video scrambling. 

Robert Grossblatt 

97 COMPUTER 
CONNECTIONS 

The Cheshire Cat, multimedia, 
and vision. 

Jeff Holtzman 
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One of the latest electronic buzz- 
words is “digital signal processing" 
or DSP. We're not surprised to hear 
so much talk about it. DSP is being 
used in everything from compact 
disc players, to weather satellites, 
to the retrieval of photographs from 
NASAspace missions. If you're curi- 
ous about DSP technology, turn to 
page 37. Our VFX Digital Processors 
lets you take a hands-on approach to 
an exciting new technology, and 
have some fun while you're at it. The 
VFX (voice effects) processor uses 
DSP techniques to alter the pitch of 
your voice, or to produce reverb and 
echo effects. It’s much less expen- 
sive than any commercially avail- 
able DSP product, and you'll learn 
about the technology as you build 
and use it. 



THE OCTOBER ISSUE 
GOES ON SALE 
SEPTEMBER 3. 


BUILD A HIGH-EFFICIENCY FM HANDI-TALKIE 

This small, light-weight transceiver is powerful and efficient, 

offers narrow-band FM modulation and 

can be designed to operate anywhere from 27 to 32 mHz. 
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BUILD A 60-Hz POWER INVERTER 

It will provide over 200 watts to your line-powered devices. 
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DESIGNING HIGH-POWER, LOW-DISTORTION AMPLIFIERS 
Real-world applications from a simple 20- watt composite 
amplifier to a 70-watt bridge amp. 

DIFFERENTIAL TEST PROBES 

How and why to use a differential probe. 


As a service to readers, ELECTRONICS NCY/ publishes available plans or information relating to newsworthy products, 
techniques and scientific and technological developments. Because of possible variances in the quality and condition of 
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5 WAYS TO STOP 
WASTING TIME IN 
ELECTRONICS. 



Stop wasting your 
time soldering. Save 
hours of soldering, 
desoldering, resoldering 
^ with Quick Test™ sockets 
and bus strips. Connect/ 
disconnect resistors, capac- 
itors, transistors, ICs, etc. as 
fast as you can push in/pull 
out leads, Interlock for limit- 
less expandability. Priced as 
| low as $1.60, you’ll wonder 
r how you've done without 
them! 


5-color coded f 
binding posts f 
and 17 f 
sockets, for f 
over 4,560 1 • 
contact / 
points. 1 
Lifetime L 
guarantee^^*** 
American- 
made. 

Affordably priced 


Z Stop wasting j jj 
your time / m 
breadboard- 1 f 
m ing. Here / / / 
are three popular PROTO / 

BOARD® Brand solderless*®W 
breadboarding systems that / 
meet any budget or time J 
schedule. First the diminutive/ 

PB-IO’s 840 contact points 
and 3-color binding posts. 

PB-102 has 1,240 tie points, / 

accepting up to 12 16-pin !Cs. 

Finally, PB-103, with 2,250 contact 
points, and up to 24 16-pin capacity. 

They’re affordable, American-made, 
lifetime guaranteed. You'll soon see 1 
why PROTO BOARD Brand is 
Today's Standard 
for Quality in 9 m 
Bread boarding. 

Stop wasting your 
™ time jury-rigging 
large numbers of circuits. Here are two oversized 
PROTO BOARDS Brand, with expanded area, tie 
points, and more to keep your ideas together, PB- 
104 features 3,060 tie points, which can handle to 32 
16-pin ICs with ease. Four color coded binding 
posts, and roomy 9.2" x 8" metal panei make it 
big. ..but simple. The humungous PB-105 lets you 
load up to 48 16-pin ICs, and much more onto its 


4 Stop wasting your 
time plugging- 
_ in external power. 

^ ■ We’ve added the 
I power to the breadboard. And, 

I what power! Up to triple voltage 
■ power, i- 5V, - 12V, - 12V, reg- 

ulated/current limited and DC. 

Up to 2,250 tie points, with 24 1C 
capacity and 14 pin DIPs. Now you 
can create, test and modify TTL, CMOS, 
Op-Amps and even microprocessor circuits. Plus, 
there is the standard Global Lifetime Guarantee on 
the sockets. And, wait 'til you see the modest prices! 


BRAND 


Stop wasting time designing^^^ 
computer circuits. Now you can 

use your solderless breadboard ^9? 

concepts for designing accessory 
circuits. PROTOCARD® is a PROTO^^ 

BOARD Brand which fits any standard 
slot in your IBM, PC/XT or PC/AT computer. Some 
modules even include built-in basic decoder circuits 
for memory and I/O addressing. Breadboard areas up 
to 3,360 contact points. Buffered versions eliminate 
loading of pc buses. 



toll-free for details 

1 - 800 - 572-1028 


GLOBAL 

SPECIALTIES 


Global Specialties, An Inierptex Electronics Company. 

70 Fulton Terrace. New Haven, CT 06512, 

Telephone: (203) 624-3103. < Interplex Electronics 1989. 

All Globa! Specialties breadboarding products made in USA. 


CIRCLE 1M ON FREE INFORMATION CARD 


3 


A0011 


September 1992, Electronics Now 


Electronics Now. September 1992 


EDITORIAL 


NOW’S THE TIME 


Now, according to Webster’s New World Dictionary, means “at the 
present time; at this moment.” Electronics Now is just what its 
name implies: a compilation of what is happening in electronics at 
this moment! 

Electronics Now brings you the latest news, the newest products, 
the most useful training, the most exciting projects, the newest 
how-to information. We help you learn how it works, how to keep it 
working, and, of course, how to make your own. We even show 
you what may happen tomorrow. 

Above all else, we remain your electronics magazine. We know 
that the great majority (89%) of you earn your living in electronics. 
But you are the engineers and technicians to whom being an 
electronics professional is more than just a job. In your spare 
time — your leisure time — your personal time — you still want to 
know and learn more about electronics. 

You want to know how Caller ID works. You want to know how 
digital audio tape compares to digital compact cassettes. You need 
to know about cellular telephone services and the personal 
communication networks of tomorrow. You need to know what 
microprocessor your next computer will have. You have to know 
what the next generation IC’s will be like. 

Bringing you information on those and other subjects is our forte. 
We work and strive to stay on top, to learn, to explore, and follow 
late-breaking developments in electronics. And we do it now! 

That’s where our new name — Electronics Now — comes from. 
That's what we bring to you — today and tomorrow — 

Electronics Now! 

Stay with us as we evolve and grow to meet the ever growing 
challenge of the electronics revolution. Stay with us as we continue 
our quest for the most exciting, most revolutionary, and most 
daring developments of today and tomorrow. Become, through our 
pages, a part of the most important and influential segment of our 
modern world. Come with us as we become Electronics Now. 



Larry Steckler, EHF/CET 
Editor-in-Chief and Publisher 
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Take this GIANT Handbook 
for only $9.95 

when you join the Electronics Engineers' Book Club 


ELECTRONICS ENGINEERS’ 
HANDBOOK, Third Edition 

Edited by D.G. Fink 
and D. Christiansen 

Completely revised, expanded, and updated, 
this third edition of the desktop reference is 
widely considered the definitive work in its field, 
covering all aspects of today’s electronics 
engineering. Written and compiled by more than 
1 70 experts, this giant handbook shows you 
how to use the latest design and cost-cutting 
solutions at work in the industry today. You'll 
find a wealth of new material on electronic 
systems design, computer systems and digital 
recording, telecommunications, process control, 
laser technology, and CAD of electronic circuits. 
It deals with the full range of theory and prac- 
tice, covering essential principles, data, devices, 
components, assemblies, circuits, functions, and 
applications. 


2,624 pages 1 ,800 illustrations Book No. 9255H Hardcover 



31 coupon, is missing, writs lo: Electronics Engineers' Book Club, Blue Ridge Summil, PA 17294-0360 


As a member of the 
Electronics Engineers’ 

Book Club . . . 

. . . you’ll enjoy receiving Club bulletins every 3-4 
weeks containing exciting offers on the latest 
books in the field at savings of up to 50% off of 
regular publishers’ prices. If you want the Main 
Selection do nothing and it will be shipped 
automatically. If you want another book, or no 
book at all, simply return the reply form to us by 
the date specified. You'll always have at least 
10 days to decide. Your only obligation is to 
purchase 3 more books during the next 2 years, 
after which you may cancel your membership 

at any time. Publishers' twees snown EEBC 


Electronics Eng ineers 1 

BOOK CLUB M 

Blue Ridge Sum mil. PA 17294-0860 

□YES! Please send me Electronics Engineers' Handbook, 3rd Ed L 
(9255H), billing me $9.95 plus shipping/handling & tax. Enroll me as a 
member of the Electronics Engineers' Book Club according to the terms 
outlined in this ad. If not satisfied, I may return the book within 10 days 
and have my membership cancelled. A shipping/handlmg charge & sales 
tax will be added to all orders. 


Name 


Address _ 
City/State 
2ip 


. Phone 


Valid for new members only, subject to acceptance by EEBC. Canada musf remit in U.S, funds. 
Applicants outside the U S. and Canada will receive special ordering instructions. RPIF992 
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A review of the latest happenings in electronics. 


World’s smallest hard-disk 
drive 

Hewlett-Packard Company intro J 
duced the world's smallest hard- 
disk drive in June, its 1.3-inch Kitty- 
hawk Personal Storage Module can 
store up to 21.4 megabytes of data 
(formatted). The introduction of the 
matchbox-size drive by HP, not 
known for its expertise in that tech- 
nology, seems to assure continued 
life for rotating disk memories. HP's 
development makes it highly un- 
likely that disk drives will be driven 
out of the market by semiconductor 
memory modules in the forseeable 
future. 

The drive was developed for 
palmtop, pen-based and sub note- 
book-size computers whose man- 
ufacturers are continually seeking 
component size, weight, and power 
reductions. The disk drive package 
measures 0.4 inch x 2 inches x 
1,44 inches, and it weighs about 
one ounce. The platters rotate at 
5400 rpm, and average seek time is 
less than 18 milliseconds. 

HP says the drive — which will be 
priced at $250 in high volume — is 
far more resistant to shock than the 
1.8-inch and 2.4-inch drives now 
available. In addition to applications 
in existing products. HP predicts 
that Kittyhawk will find a place in 
such future products as printers, fax 
machines, medical equipment, 
communications gear, and digital 
imagers. Company officials even 
see a place for it in consumer video- 
game cartridges and as data stor- 
age media for cellular telephones 
and digital copiers. 

The sub-mini disk drive was de- 
veloped in cooperation with several 
companies including AT&T Micro- 
electronics (Berkeley Heights, NJ) 
and Citizen Watch Co., Ltd., of 
Japan. Working with AT&T Micro- 
electronics, HP was able to reduce 
the 20 to 30 IC's typical of most of 
today's 1.8- and 2.5-inch drives to 
just seven. 

According to HP, the cost of 
semiconductor memory equivalent 



HEWLETT-PACKARD’S 1.3-INCH DRIVE 
shown here actual size. 


to the capacity of the Kittyhawk is 
about five times the price of the 
drive — and that is before the learn- 
ing curve price reductions have 
taken effect. Twenty megabytes of 
semiconductor memory now has an 
OEM price of about $1000 ($50 per 
Mbyte); by comparison, at Kit- 
tyhawk’s present OEM prices, the 
cost of memory is $12 per Mbyte. 

The drive module stores data like 
a standard Winchester drive, and it 
connects with a Personal Computer 
Memory Card International Associ- 
ation (PCMCIA) or standard AT in- 
terface. The 21.4-Mbyte drive has 
two platters and three heads. The 
modules contain a sensor that de- 
tects impact and causes them to 
shift to a self-protective mode to 
preserve data. 

Advanced MRI technique 

Advanced magnetic resonance 
imaging (MRI) now permits the 
measurement of the flexibility of 
blood vessels, a key predictor of 
heart disease. Scientists at GE Re- 
search and Development Center 
(Schenectady, NY), working closely 
with researchers from the Imperial 
College of Science, Technology, 
and Medicine (London, U.K), have 
developed a non -invasive technique 


based on MRI technology that si- 
multaneously determines blood- 
flow velocities at different points 
along a blood vessel. 

The measurements obtained can 
then be used to calculate the speed 
at which a pressure pulse travels 
away from the heart and down a 
vessel after the heart contracts. 
Those wave propagation speeds 
permit the computation of vessel- 
wall flexibility, a factor in the deter- 
mination of the presence of dis- 
eases such as atherosclerosis. 

GE's MRI technique is expected 
to be able to follow changes in 
blood-vessel flexibility as people 
age or as diseases develop. Be- 
cause it relies on MRI angiogra- 
phy, there is no need to insert a 
pressure transducer on the end of a 
catheter that must be snaked 
through the arteries, a potentially 
dangerous invasive process. 



A BLOOD-FLOW VELOCITY 
measurement made with an MRI 
imaging technique is studied by GE 
scientists Charles Dumoulin and 
Robert Darrow. 

In MRI inspection of internal 
organs and tissues is done with a 
combination of powerful magnetic 
field, radio-frequency emissions 
and computer computation. A su- 
perconducting magnet within the 
barrel-shaped MRI equipment can 
produce a 1.5 Tesla field within its 
one-meter bore where the patient is 
located. 

The patient within the bore is 
continued on page 21 





48 HOUR 
SHIPPING 


ELENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES i 


% TO ORDER 

> CALL TOLL FREE 
1 -800-292-77 1 1 
T -800-445-3201 (Can.) 


Hitachi RSO Series 

(Portable Real-lims Digital Storage Oscilloscopes) 

VC-6023 - 20MHz, 20MS/S Si ,695 

VC-6024 - 50MHz, 2 DM S/S $1,995 

VC-6025 - 50MHz, 20MS/S £2,195 

VC-6045 - 100MHz, 40M$/s Cadi 

VC-6145 - 100MHz, 100MS/S . Call 

RSQ's tram Hitachi feature roll mode, averaging, save 
memory, smoothing, interpolation, preinggermg, cursor 
measurements These scopes enable more accurate, 
Simpfier observation ol oompte* waveforms, In addition to 
such junctions as handcopy via a plotter interface and 
waveform transfer via the RS-232C interlace. Enjoy the 
comfort of analog end the power fo dig it at. 

25MHz Elenco Oscilloscope 

$349 

S-1325 
* Dual Trace 
1 mV Sensitivity 
* 6" CRT 
* X-Y Operation 
* TV Sync 
• (2) lx, 10x Probes included 

All scopes indude probes,, schematics, operators manual end 
scopes. Call or write for complete speculations cm these and n 


SPECIAL BUY 

V-212 - 20MHz Scope $409 


Hitachi Portable Scopes 
DC to 50MHz ( 2-Chonn©| ( DC offset func- 
tion, Alternate magnifier function 

V-525 - CRT Readout, Cursor Meas, $995 

V-523 - Delayed Sweep $975 

V-522 - Sasic Models $675 

V-422 - 40MHz $775 

V-223 - 20MHz delayed sweep $695 

$625 


HITACHI COMPACT SERIES SCOPES 

This senes provides many now functions such as CRT 
Readout. Cursor measuromonis (V- 1085^1 065 A/665 A), Fre- 
quency Ctr. (V-1005). Sweeplime Autoranging, Delayed 
swamp and Tripper Lock using a 64ncb CRT. You don't teel 
the compactness in terms Ol performance and operation. 

V-660 - 60MHz, Dual Trace _ 


- 20MHz delayed sweep _ 
V-222 - 20MHz deluxe " 


V-665A - 60MHz, DT, w/Cursor 

V-1060 - 100MHz, Dual Trace 

V-1065A- 100MHz f DT r w/cursor _ 
V-1Q85 - 100 MHz, GT, w/cursor i_ 
V-1100A - 100MHz, Quad Trace _ 
V-1 1 50' - 1 50MHz, Quad Trace 



. $1,149 
$1 r 345 
. $1 ,395 
. $1 ,649 
$1,995 
$2,195 
$2,695 

Elenco 40MHz Dual Trace 

Good'o $495 
S-1340 

* High luminance 6* CRT 

* ImV Sensitivity 
•10KV Acceleration Voltage 

# 9ns Rise Time 
• X-Y Operation 

» includes (2) 1x a lOx Probes 

3 year (.2 yrs for Etenoo scopes) world wide warranty on parts & labor Many accessories available for all Hitachi 
nany other fine oscilloscopes, } Xi \q x Scope Probes: fM 65MHz $17.95, P-2 100MHz $21.95 


PRICE BREAKTHRU 


20MHz Digital Storage Oscilloscope | 

* Analog/Digltal Scope 

* 2K word per channel memory DS203 

* 1 QMS/s sampling rate . 

* Staie-ot- a/t tech nology $ 7 7 5 

* Includes probes 

S- 1360 60 MHz Delay Sweep $775 



50MHz 


Digital Capacitance Meter 
CM-1550B 

$58.95 

9 Ranges 
Jp(-2O,D0QuM 
.5% basic acey. 
Zero control w/ Case 
Big T Display 



* t t * 


Digital Multimeter 

with 

Inductance & 
Capacitance 

$75.00 

LCM-185C 

Ten Fund ions 


Mulfimeier with 
000’ Capacitance ft 
Transistor Tester 

$55 CM-1SC0B 

Reads Veils, Ohms 
Current, Capacitors, 
Transistors and 
Diodes wilh case 



FLUKE MULTIMETERS 


Scopemeters (All Models Available Call) 

Model 93 

$1,095.00 

70 Series 


Model 95 

$1 ,395.00 

Model 70H 

£65 00 

Model 97 

$1,695.00 

Model 7711 

$145.00 

10 Series 


Model 7911 

£169.00 

Model 10 

$62.95 

BO Series 


Model 12 

579.95 

Model 87 

$289,00 


AM/FM Transistor 
Radio Kit 


True RMS 4 1/2 


BB Digit Multimeter 

with Training Course 


M-700T 

Model AM/FM 108 


$1 35 

$26.95 


,05 D ^ DC Accuracy 
HM| . l % Resi stance 

14 Transistors * 5 Diodes 


^aSaga^l with Freq, Counter 

Makes a gmal school projjecl 


i — ** Data Hold 


Quad Power Supply 


XP-560 

i$69.95 

2 -20V @ 2A 
12V@ 1A 
5V@3A 
■5V @ .5A 


Fully regulated and short circuit protected 



Digital Triple Power Supply 
XP-765 

- - .. ' J $289 
4 Iftat r H 0-20V e u 

0 20V p 1A 
SV@SA 

Fully regulator. Shon dreuit prelected 
with 2 limit control, 3 separate supplies 
XR-66D with Analog Motors $195 


***** £sm 


GF-80T6 Function Generator 

with Freq. Counter 

$249 

Sine, Square. Triangle 
Pulse, Ramp, .2 to ZMHz 
Freq Counter .1 - 10MHz 
Irrt/Ed operation 

GF-60 1 5 without Freq. Meter $ 1 79 



Function Generator 

BlOX 

#9600 

$28.95 

Provides sine, triangle, square 
wave Irom tHi to TMHz 
AM or FM capability 



Learn to Build and Program 
Computers with this Kit 

Includes: All Parts, Assembly arid Lesson Manual 

Model 

MM-8Q0Q 


Wide Band Signal 
Generators 



$ 129.00 



Starting from scratch you build a oomptole sys tem Our 
Mem-Master irainor loaches you to write into RAWs, 
RONfc *nd run a £085 microprocessor, which uses 
similar machine language as IBM PC. 


WE WILL NOT BE UNDERSOLD 

UPS SHIPPING: 4& STATES 5% 

IL RES 7.5% TAX ($3 min $10 max) 
OTHERS CALL 


SG-9000 $129 

RF Freq TOOK 450MHz AM Modula- 
tion ol IKKz Variable RF output 

SG-9500 W 1 Digital Display i 
150 MHz built-in Counter $249 


C&S SALES INC. 


XK-500 Digital / Analog Trainer 

A complete mlnl-lab tor building, testing, prototyping analog and digital circuits 

Elenco's Dlgttal/Anatog Trainer Is specially designed for school projects, with 5 built-in power 
supplies. Includes a function generator with coniitrously variable, sine, triangular, square wave 
forms. All power supplies ere regulated and protected against shorts. 

Power Supplies 

■ VlfLaWu p<war Supply 

■ * 1 .25 to ZQVDC & 5 Amp 
{+125 iolSVDC® 1 Amp) 

■ -1.2E to -ZOVDC ® 5 Arp 
[-1.25 to -1SVDC # 1 Amp) 

M +12V[>C@I 1 Amp 

a -ieVDC^ 1 Atnp 
a +5VDC 9 1 ATT3 
a 30V AC Cantor lappsd 
$ tSVAC ri 1 Amp 

Analog - Section 

a Function Go iter aior Etna. 

Triangular, Square wave forms 
B F rfl Cfuu ncy adpielabld in livn 
rangfli Irom i to toOKHr 
a Flng frequency adjust 
a Amplitude adp.jsl. 

a DCoiisui 

B Modulaltan FM AM 

D I glial - Section 
a Elgihi dflia 

B Twro nabounci twMtfw* 
a ft LED readouts m bultored 
a CV>* frequency | to tOOKHi 
a c lotto unplriixl* SVFP tquaro wav a 

Breadboard* 

a 2 hreadboanti. aach eont*En: - rt 

$40 no poinis [iri«i i,eoo) $1 49.95 Assembled 



.95 Kit 


1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520 0085 • {708) 541-0710 



15 DAY MONEY BACK GUARANTEE 
2 YEAR WARRANTY 
WRITE FOR FREE CATALOG 

PRICES SUBJECT 10 CHAMGC 


CIRCLE 109 ON FREE INFORMATION CAHD 
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VIDEO NEWS 


What’s new in the fast-changing video industry. 


DAVID LACHENBRUCH 


• Fiat panels for HDTV. There's 
still no substitute for the CRT when 
it comes to large-screen resolution, 
but that doesn't mean that de- 
velopers around the world aren't still 
trying to find that elusive giant pic- 
ture on the wall for HDTV. Two 
promising developments recently 
surfaced in Japan. 

Flat plasma display . The pres- 
tigious Japan Broadcasting Corpo- 
ration (NHK), Japan's public-televi- 
sion broadcaster recently held an 
impressive progress-report demon- 
stration of a thin glass sandwich 
HDTV plasma display pane! that it 
says could be commercialized as 
soon as 1997. The system is being 
developed as a joint effort with Mat- 
sushita (Panasonic), NEC, Oki Elec- 
tric, and Dai Nippon Printing. Texas 
Instruments has a contract to de- 
velop semiconductors for the sys- 
tem. NHK is now demonstrating a 
working model HDTV display panel 
with a 16:9 widescreen aspect ratio, 
the model is three inches thick and 
weighs less than 18 pounds. 

NHK concedes that there’s more 
work to do, but thinks the answers 
to the remaining problems are in 
sight. The screen has 1344 display 
cells horizontally and 800 vertically 
for a resolution of 1 ,075,000 pixels, 
but it still falls short of the neces- 
sary brightness and life for a con- 
sumer display The final version will 
have smaller cell size. NHK is prom- 
ising to show a 55-inch working pro- 
totype next year 

Ferrvelectric LCD * Working with 
a technology that others have re- 
jected, Canon of Japan believes 
that it has found the solution to the 
need for giant thin color screens 
with no flicker and with a wide dis- 
play angle for digital HDTV While 
others work with the fmstratingly 
difficult problems of active matrix 
LCDs, Canon has chosen to gam- 
ble on ferroelectric LCD (FELCD), a 
technology known since 1974. Can- 
on is already planning to build sev- 
eral plants to mass-produce con- 
sumer HDTV panels. 


Canon scientists believe that 
there is no theoretical limit to the 
size of FELCD screens. FELCD ma- 
terial differs from active matrix LCD 
transistors in that its bi-stable — it 
can only be switched off or on. 
Once switched on, an FELCD mole- 
cule remains on until turned off, and 
vice versa. That would make it ide- 
ally suited to digital TV transmission 
if the problem of color rendition and 
gray scale could be solved. Canon 
says it has done this by calling on its 
work in black-and-white and color 
printers. 

Canon says that it will start mak- 
ing computer monitors using the 
FELCD material next year moving 
to color in 1994. The company al- 
ready has displayed a still color 
screen with nearly HDTV resolu- 
tion — four times better than com- 
puter VGA color CRT monitors. The 
planned 15-inch computer display 
has a resolution of 1 280 x 1024 pix- 
els, and the proposed 16:9 HDTV 
display is scheduled to have 1920 
pixels in each of 1152 horizontal 
lines. 

• Widescreen sets in the U.S. 

Thomson Consumer Electronics 
continues to dote out information 
about its widescreen 16:9 aspect 
ratio TV sets just a little at a time. 
The first sets, due out late this year 
under the RCA and ProScan labels, 
will have 34-inch picture tubes made 
in Thomson’s tube plant in Italy. The 
company is shooting for a price of 
$4000-$5G00 for the first sets, 
less than the price tags for Thom- 
son widescreen sets that are al- 
ready available in Europe. However, 
Thomson plans to start manufactur- 
ing widescreen tubes in the U.S. in 
1994, and its goal for that time is a 
34-inch widescreen set at about the 
price of today's 35-inch standard as- 
pect ration (4:3) sets, which now 
start at less than $2000, In addition 
to the 34 inch direct-view set, 
Thomson plans to offer widescreen 
projection sets In larger sizes begin- 
ning next year 


• Hughes-JVC projection 
pact. Hughes Aircraft, which has 
manufactured multi-million dollar 
video projectors for the Pentagon, 
is gearing up for civilian production. 
Hughes has been seeking a con- 
sumer-electronics partner to de- 
velop a consumer version of its 
liquid-crystal fightvalve (LCLV) proj- 
ection system. It finally found that 
partner in Japan's JVC. Hughes- 
JVC Technology Corp. t 60% owned 
by Hughes and 40% by JVC t will 
develop consumer and commercial 
versions of LCLV projectors. The 
system combines a high-resolution 
CRT for Image generation with sep- 
arate LCD panels and an external 
light source to provide a very bright 
picture with high resolution. It is a 
candidate for future giant-screen 
HDTV projection sets. 

This fall, Hughes-JVC will market 
professional models already de- 
veloped by Hughes, priced from 
$8000 to more than a million dol- 
lars: consumer versions will cost 
from $2000 to $7000. JVC will 
manufacture consumer projectors 
and key components in Japan, and 
will distribute LCLV projectors 
worldwide through its sales net- 
work, Hughes said that HDTV reso- 
lution has been achieved with LCLV 
projectors, and 35mnvfilm resolu- 
tion is the next target it will be 
shooting for. 

• 8mm video decks here. The 

success of the 8mm video format in 
camcorders must be followed by 
decks for showing and editing home 
videos. Sony was the only source 
8mm decks, but two others have 
appeared. The compact decks with 
hi-fi stereo sound, which carry the 
RCA and Samsung brand names, 
are expected to sell for about $499. 
They're both made by Korea's Sam- 
sung. In the future is a dual-well 
8mm/VHS deck to transfer 8mm 
videos to VHS cassettes and for 
editing home videos, Go-Video has 
already shown a prototype model, 
due next year. R-E 







Now you can get the practical training 
and experience you need to succeed in 
computer programming, today's top- 
growth computer career field, 

NRI at-home training gives you 
real-world programming skills in four of 
today's hottest computer languages: 
BASIC* Pascal, C, and COBOL. You get 
hands-on training that now includes a 
powerful 386sx/20 MHz mini-tower 
computer, modem, and programming 
software ... all yours to train with and 
keep! Best of all, NRI gives you the 
programming know-how you need 
to succeed on the job, in a new 
career, or in a business of your 
own. 

job opportunities for the 
skilled computer programmer 
will increase by 71.7 percent 
over the next 10 years according to 
Bureau of Labor Statistics forecasts. And 
now, with NRI training, you can be one of 
the increasing number of computer 
programmers using their skills to build a 
top-paying career — even a business of 
their own — in this professionally and 
financially rewarding high-tech field. 

▼ The only programming 
course that includes a powerful 
386sx“based computer system 
and programming software 
yon keep 


Plus you 
explore the 
extraordinary 
capabilities of 
not one or 
two but four 
in-demand 
computer 

languages. You leam to design, code, run, 
debug, and document programs in 
BASIC, Pascal, C, and 
' COBOL, In the 

process you become 
uniquely prepared for 
the wide variety of 
programming opportuni- 
ties available today. 


id Z 

mil 


▼ No previous 
experience necessary 


Immediately, you start getting the 
money-making job skills you need to 
secure a future in computer programming 
— no matter what your background. NRFs 
unique Discovery' Learning Method guides 
you swiftly from computer novice to com- 
puter professional with step-by-step lessons 
covering program design techniques used 
every day by successful PC programmers. 

You'll find no heavy textbooks to 
plow through. No night classes to attend. 
Instead, NRLs at-home, step-by-step 
training covers all the bases, guiding you 


from the important fundamentals to real- 
world methods and techniques. Backed up 
throughout your course by your experi- 
enced NRI instructor, you quickly gain the 
skills you need to handle a wide variety of 
programming tasks with confidence. You 
even use your modem to 11 talk'" to your 
instructor, meet other NRi students, and 
download programs through NRfs exclu- 
sive programmers network, PRONFT 

▼ Send today for 
your FREE catalog 

Now you can experience the professional 
and financial rewards of a career in 
computer programming. See how NRI at- 
home training gives you the know-how, 
the computer, and the software you need 
to get started in Lhis top-paying field. Send 
today for your FREE catalog! 

If the coupon is missing* write to us 
as the NRI School of Computer Program- 
ming, McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington* DC 20008. 


SEND FOR YOUR FREE NRI CATALOG TODAY! 


With NRI hands- 
on training, you 
can expenence 
the rewards 
of a career 
in computer 
programming 



Right from the start, 

NRI training gets you 
actively involved in 
the challenge of real- 
world programming. 

You leam how to 
create the kinds of 
full-featured, 
powerful pro- 
grams today’s 
employers and 
clients demand. 

And, unlike any other school, NRI lets you 
experience First-hand the power of an IBM 
PC/AT-compatible, 386sx-based computer 
system, complete with modem, a full 
megabyte of RAM, disk drive, and monitor 
— all yours to train with and keep! 




f Schools 

McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW r Washington, DC 20008 

D*f Check one free catalog only 

G Computer Programming □ Programming in C++ with Windows 

□ Microcomputer Servicing □ Desktop Publishing &r Design 

□ PC Applications Specialist □ Bookkeeping and Accounting 


Name 


(please prim) 


- Age . 


Address . 


City _ _ 

Accredited Member, National Home Study Council 


State 


. Zip, 


5415-092 
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& A 


Write to Q & A, Electronics Now, 500-B Bi -County Blvd., Farmingdale, NY 11735 


DOUBLE AND HIGH DENSITY 
Is there any truth to the rumor 
I’ve heard that the only dif- 
ference between 3V2-inch dou- 
ble- and high-density disks is 
the extra hole in the corner of 
the plastic package? Just about 
everybody I know buys the dou- 
ble-density variety and then 
punches a hole in the plastic 
case to turn the disks into high- 
density ones. I’ve done it myself 
and can’t see any difference be- 
tween these disks and the ones 
with “HD” stamped on them.— F. 
Foeg, Frish, CA 
This is one of those times when I 
have to say that your guess is as 
good as mine. I've done the same 
thing to double-density disks and 
have never had a problem either. I 
know people who swear they're dif- 
ferent but I’ve never had a practical 
example of it, 

I remember reading a long de- 
scription of the chemical difference 
in the media but it seems to have 
made little impression on me since 
all I remember is that the article was 
long and technical — the details have 
disappeared completely from my 
mind. 

From a practical point of view, I've 
had more trouble with “rear high- 
density 3!6-inch disks than with the 
ones I've punched or drilled into ex- 
istence. This is just as true for 
name-brand disks as it is for the 
generic (and cheaper) variety. 

Just about the only piece of hard 
information I have for you is the fact 
that some older high-density 3V&- 
Inch disk drives don't have the LED 
and sensor setup to look for the 
extra hole. Those drives are usually 
found on the older PS2 computers 
from IBM. 

I know that this letter — and the 
answer — will spark a host of mail 
from people who are into disk media 
chemistry. That may be a good thing 
because this rumor about 3'/2-inch 
disks has been floating around 
12 since the high-density variety first 


/ 


FIG.1 — A SECOND HOLE INDICATES 
that a disk is high-density. 

came on the market. If people out 
there really have the answer, and the 
credentials to back it up, I look for- 
ward to hearing from them and I'll be 
sure to pass the "real" information 
along. 

THE APPLE FAMILY 

I’m thinking about buying a 
used Apple lie for my son since 
there are some good buys 
around, but I’m not sure about 
the difference between these 
computers and the other mem- 
bers of the Apple family. Also, 
I’d like to know if I can use my 
color TV for a monitor or will 
everything be unreadable?— S. 
Gibbs, Redondo Beach, CA 

Apple isn’t what Apple once was, 
It's sad but true that while Apple 
made a lot of money with the Apple 
I! series by saturation selling in the 
educational market (mostly grade 
schools), they seemed to have 
shifted their corporate focus to the 
Macintosh. While there are some 
similarities between all the mem- 
bers of the Apple II family, they are a 
completely different breed from the 
Macintosh. 

Once upon a time, Apple II com- 
puters were targeted mostly at the 
schools and the Macintoshes were 
aimed at the graphic arts, but this 
seems to have changed. Apple has 
reduced the amount of corporate 
resources devoted to the Apple II 
and has been touting the Macintosh 


as an alternative to IBM compati- 
bles in the business world. 

To answer your first question 
more specifically there's a big dif- 
ference between the Apple lie and 
the Apple ligs. The "e" stands for 
"enhanced" to highlight the dif- 
ference between it and the older 
Apple 11+ it replaced. The "gs" 
stands for "graphics/sound" and is 
a way of emphasizing the difference 
between it and the older Apple lie 
you’re thinking of buying. 

While the Apple ligs can run a lot 
of the software written for the Apple 
lie, the reverse isn’t true at all. The 
hardware is very different and so are 
the capabilities of the two ma- 
chines. tf you have some specific 
software in mind, a used Apple He 
can be a good buy but, if you' re sold 
on the idea of having one of the 
Apple II series of computers, spring 
for the extra bucks and hunt up a 
used Apple ligs. 

It may interest you to know that 
friends of mine who teach the com- 
puter courses in grade schools tell 
me that it's getting harder and hard- 
er to find new software for the Apple 
II computers — even for the top of 
the line Apple ligs. You should 
check with people in the schools 
near you and find out for yourself 
since even the world's greatest 
computer isn’t worth anything if the 
larger software companies are with- 
drawing their support. Remember 
these people are market driven and 
they may know something we don’t. 
It’s not always wise to rely com- 
pletely on the advice of the sales- 
men in the Apple stores. They make 
their money selling computers, not 
writing the software that will run on 
them. 

As far as using a TV is concerned, 
it might be OK for games but if you 
want to do anything more serious, 
you'll find it entirely unsuitable. You 
might save some money by not buy- 
ing a real monitor but it’s a safe bet 
that all those savings will go into eye 
exams and new glasses. 







Welcome to. . . 


The Amateur Scientist's Journal 


Embark on an irresistible new journey into the realm 
of mystery, challenge, and exploration! The perfect 
magazine for the budding scientist, the serious 
amateur, the professional who would like to relax, 
and those who simply want to gaze at the stars. 


Science PROBE! — the only 
magazine devoted entirely to Amateur 
Scientists! If you are fascinated by sci- 
ence in all its many forms ... if you can't 
stay away from a microscope, tele- 
scope, calipers, or test tube — we in- 
vite you to share the wonders in every 
issue of Science PROBE! You will join 
a community of Amateur and Student 
Scientists who enthusiastically seek 
scientific knowledge or follow scientific 
pursuits for their own sakes and not 
merely as a profession. 


Articles to appear in upcoming issues of Science PROBE! 
are: 

Inside Internet — A Scientific Computer Network 
Make your own Seismometer 
Operate a Solar-Powered Weather Station 
Assemble a Solid-State Portable Barometer 
The Bicycle— A Traveling Scientific Laboratory 


If you’re fascinated by science in all its many forms, 
if you are compelled to experiment and explore 
Science PROBE! is your kind of magazine! 


Obtain your next issue of Science 
PROBE! by visiting a quality News- 
stand, Convenience Store, or Super- 
market or by reserving your personal 
copy through the mai! by completing 
the coupon below. 

From your very first issue of Science 
PROBE! you will be involved in a world 
of scientific facts, experiments, and 
studies pursued by amateur scientists 
who are university students, investors, 
academicians, engineers, or office 
workers, salesmen, farmers— whose 
quest is to probe into the mysteries of 
science and reveal them to all. 

Plan to become a Science PROBE! 
reader! 


For Faster Service — Call Today: 

1 - 800 - 777-5489 


Science PROBE! 

50Q-B Bi-Gou nty Boulevard 
Farmingdale, NY 11735 

Please forward my copy of Science PROBE! as soon as it comes off the press, 

I am enclosing $3,50-U.S,A, ( $4.23-Canada-includes G*S*TJ plus $1.00 for 
shipping and handling. Better still, please enroll me as a subscriber and send 
the next four (4) quarterly issues of Science Probe. Iam enclosing $9.95- 
LLS.A. (Canada: $16.00 — includes G.S.T.) 

□ Next Issue Only □ Next Four Issues (1 Year) 

Offers valid in the U.S.A. and Canada only No foreign orders. 

Name 

Address 

City State ZIP . . 

All Orders payable in U.S.A. Fluids only. 

j 


ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS 
GET YOUR COPY TODAY — S3.50-U.S.A. — $3.95-Canada 
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Earn Your B.S. Degree 
in 

ELECTRONICS 

or 

COMPUTERS 



By Studying at Home 


Grantham College of Engineering, 
now in our 42nd year, is highly ex- 
perienced in “distance education” — 
teaching by correspondence — through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in BASIC, 
PASCAL and C languages — as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B + S, Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave England much more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways — 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-95 5-2527, or 
see mailing address below. 

• 

Accredited by 

the Accrediting Commission of the 
National Home Study Council 

* 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 


VIDEO IC s 

I’m interested in building 
some video devices but I’m hav- 
ing a hard time locating the IC’s 
that are best suited to the cir- 
cuits I have in mind* Do you have 
any supplier that specializes in 
carrying these chips? — M. 
Brown, London, UK 

I sympathize with you because 
I’ve frequently run into the same 
problem myself. Its a hard and fast 
rule that the more specialized the 
1C, the harder it is to find — es- 
pecially in single quantities and with- 
out having to meet any minimum 
order. 

The best place to begin your hunt 
for these parts is with the very peo- 
ple who make them — the 1C man- 
ufacturers. If you're lucky you'll be 
able to get some freebie "engineer- 
ing samples" from them. This is only 
true if you get the right person on 
the phone and you identify yourself 
in such a way as to let them think its 
worth their while to send you the 
stuff you want. 

Remember, they Ye in the busi- 
ness of making chips for sale and if 
they believe that a small sample now 
can lead to a large order later on t 
you 1 !! get what you need. 

A second line of approach is to 
find out who their distributors are in 
your area and trying the same line 
with them. Your chances aren't as 
good with a distributor, but you nev- 
er know. The salesperson might let 
you pay for a few parts (and ship- 
ping), without having to meet their 
minimum order quantity 

The last alternative — although 
you might not like it — is to fill out the 
minimum order by stocking up on 
parts you'll be able to use later on. 
This means stuff that may be 
needed for something else you have 
in mind but don't intend to actually 
start for a while. 

Getting anything in single quan- 
tities is the hardest thing an experi- 
menter can do. There are, however, 
suppliers who stock a wide variety 
of components and low or no mini- 
mum orders. 

SPEEDING CURSOR 

1 recently upgraded from my 
old XT computer and got a much 
faster 386SX that runs at 20 
MHz. Everything runs much 


faster now, but I find that the cur- 
sor speed hasn’t changed 
much, is there anything I can do 
about this because speeding up 
the cursor will make my new 
computer seem to run even fast- 
er— B, Geoff, Fischer, IN 

Although your expectations 
haven't quite been met, I guarantee 
that making such a major change in 
your computer horsepower has also 
made a change in the speed of your 
cursor The reason you haven't seen 
as much of a change as you would 
like is simply that the speed of the 
cursor is dependent on three sepa- 
rate factors: 

* Basic computer speed 

* Basic video speed 

* Basic keyboard speed 

and ail you've done is changed one 
of these factors. 

Now that you have a computer 
that runs at a furious rate of speed, 
the cursor speed is being limited by 
the speed of either your video 
adapter or your keyboard™which- 
ever is less. 

Remember that when the key- 
board sends an instruction to move 
the cursor, the computer tells the 
video adapter to do it. The comput- 
er does its part of the job pretty 
quickly, but the other two compo- 
nents operate much more slowly— 
particularly the keyboard. 

However its a good thing that the 
keyboard is the slowest component 
because the keyboard repeat rate 
can be changed with software. 
(There isn't much you can do about 
the speed of your video adapter, 
short of spending a lot of money for 
fast video card,) 

There are several public domain 
programs (and some commercial 
ones as well) for changing the key- 
board repeat rate, but ail of them 
have one slight disadvantage: they 
steal a certain amount, however lit- 
tle, of valuable memory That can be 
a really big problem. 

The answer is a small public do- 
main program called FAST.COM 
that cuts the keyboard repeat delay 
to a bare minimum J Ve been using it 
for several years without any trou- 
ble, and I run it automatically every 
time I turn on my computer. I’ve put 
it on the RE-BBS (516-293-2283, 
1200/2400, 8N1) so you can down- 
load it and see if It works, R-E 



Electronics Paperback Books 




□ BP248— TEST 

EQUIPMENT CON- 
STRUCTION 

$5,95. Details CO n- 
struclion of simple, in- 
expensive, but ex- 
tremely useful test 
equipment AF Gen, 

Test Bench Arnpl. Au- 
dio Mjllivottmsler, Tran- 
sistor Tester and six 
more. 

□ CMOS1— CMOS POCKET GUIDE 1 

$18,95. Works like !he TTL Guides but covers 
all commonly used CMOS standard devices. 
Six major sections The first shows the device 
schematic Next is a brief description of ihe 
component and is followed by full operating 
details, The fourth section lists major applica- 
tions. while the 5th and 6th sections present 
essential dala for that device and a list of the 
releveni manufacturers. The final two sections 
are a valuable cross-reference. 



I D SP 267— HOW TO 
IUSE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT ..... $6.95. Mas- 
tering the oscilloscope 
is not really too difficult, 
i This book explains all 
I he standard controls 
and functions. Other 
equipment is also de- 
scribed. 


□ BP265— MORE 
ADVANCED USES 
OF THE MULTI- 
METER,,.,. $5.95. Use 

these techniques to 
test and analyze Ihe 
performance of a vari- 
ety of component. 
Also see how to build 
ad-ons to extend multi- 
meter capabilities. 




□ BP256— INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 

DESIGN $5.95, We 

explore the variety of 
enclosure and speaker 
designs i n use today so 
the reader can under- 
stand the pnnciples in- 
volved. 



□ BP299— PRACTICAL 
ELECTRONIC FILTERS 
56.95. Presents a doz- 
en filter-based praclical 
projects with applications in 
and around the home or In 
the constructor’s workshop 
Complete construction de- 
tails are included. 



□ BP249 — MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 

$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more. 



OksftoJ Awdie 



n BP245 — DIGITAL 
AUDIO PROJECTS 

$5.9$, Practical cir- 
cuits Id build and ex- 
penmenl with. In- 
cludes AD converter, 
input am pi i tier, digital 
delay line, compander, 
echo effect and more. 


□ BP303— UNDERSTANDING 

PC SOFTWARE $6,95. This 

book will help you understand Ihe 
basics of various types of business 
software In common use. types ol 
software covered include word pro- 
cessors, spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 


□ BP247— MORE I 
ADVANCED MIDI 
PROJECTS $5.95. 

Circuits Included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channetizer, | 
and analyzer. 





□ BR257-INTRO TO 
AMATEUR RADIO 

$6,95* Amateur Is a 
unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 



□ BP309— PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 

circuits and background 
info for a range of pre- 
amplifiers, plus lone con- 
trols, filters, mixers and 
more. All are high-perfor- 
mance circuits lhal can be 
built at a reasonable cost 



n BP2S1— COMPUT- 
ER HOBBYISTS 
HANDBOOK ..... 
$0.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 
range of useful reler- 
ence material in a sin- 
gle source. 



□ RCP115— ELECTRONIC 
PROJECTS FOR HOME SECUR- 
ITY $10.00. 25 projects ranging 

from a single-door protection cir- 
cuit that can be completed in an 
hour or two, to a sophisticated 
multi-channel security system. 
Each project is described in detail 
with circuit diagrams, explanations 
ol how it works, inslruclions for 
building and testing, and how to 
adapt circuits to meet special re- 
quirements . 


ELECTRONIC 


PROJECTS 
HOME SECURITY 

H 


□ BRI 95— INTRODUCTION TO SATELLITE TV.. .„ $9.95. A definitive introduction to 
Ihe subject written for the professional engineer, electronics enthusiast. Or others 
who want to know mere before they buy. 0 x to in. 

□ BP190 — ADVANCED ELECTRONIC SECURITY PROJECTS~**$5.95, Includes a 
passive infra- red detector, a fiber-optic loop alarm, computer-based alarms and an 
unusual form of ultrasonic intruder detector 

□ BP235— POWER SELECTOR GUIDE*... .$10.00. Complete guide to semiconduc- 
tor power devices. Mom than 1000 power handling devices are included. They are 
tabulated in alpha- numeric sequence by technical specs, includes power diodes, 
Thynstors, Triacs, Power Transistors and FETi. 

□ BP2U — TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

0P235. Book covers more than 1400 JEDEC, JIS. and brand- specific devices Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high-voltage devices, high-cuneni devices, high power devices. 

□ SPOT MI NI MATRIX BOARD PROJECTS $5.50. Hera are 20 useful cincuKs 

lhal can be buitt on a mini-matrix board that is jusi 24 hoies by ten copper-foil strips 

□ 0P117— PRACTICAL ELECTRONIC BUILDING BLOCKS— Book 1 $5.75, 

Oscillators, Timers, Noise Generators, Rectifiers, Comparators. Triggers and more. 

□ BPIM— INTRO TO 63000 ASSEMBLY LANGUAGE..... $6,95, The 68000 is a 
great new breed of microprocessor Programming in assembly language increases 
the running speed of your programs Here£ what you need lo knew 


□ BP179— ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS *.*,. $7,50. Data and circuits for 
interfacing Ihe computer lo the robots 
motors and sensors. 


□ BF239 — GETTING THE MOST FROM YOUR MULTIMETER,.... $5.95* Covers 
basics Of analog and digital meters. MelhodS of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices 

□ BP97 — 1C PROJECTS FOR BEGINNERS.*.,*$5.5<L Power supplies, radio and 
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 
you can build these devices. 

□ 6P37— 50 PROJECTS USING RELAYS, SCR S A TRIACS,.*,* $5.50. Build pri- 
ority indicators, fight modulators, warning devices, light dimmers and more 


□ RADIO— 100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presenls radio 

circuits of the era including regenerative, neuirodyne, reflex A more. 


□ BP42— SIMPLE LED CIRCUITS $5*50, A large selection of simple applications 

lor this simple electronic component. 


□ BP122 — AUDIO AMPLIFIER CONSTRUCTION, $5.75* Construction details for 

preamps and power amplifiers up through a 100-waft DC-coupled FED ampfifier 


(J BP92— CRYSTAL SET CONSTRUCTION,. 

aboul building crystal radio receivers, 


$5.50. Everything you need 1 to know 


CHECK OFF 
THE BOOKS YOU WANT 


C BP255— INTERNATIONAL RADIO 
STATIONS GUIDE $7.95, Provides 
the casual listened, amateur radio OXer 
and the professional radio monitor with an 
essential reference work designed to 
guide him or her around lhan ever more 
complex radio bands. 


ELECTRONIC TECHNOLOGY TODAY INC. 

RO. Sox 240, Massapequa Park, NY 11762-0240 

Name 

Address 

City 


„$tate . 


_Zip. 


RE992 


SHIPPING CHARGES IN 

USA AND CANADA 

S0.01 to $5.00 

. £1 .50 

S5.01toS10.00. ... 

,£2.50 

£10.01 to 20 00. . . 

S3 50 

£20.01 to 30.00 . 

£4.50 

£30.01 to 40,00 . 

$5,50 

$40.01 to 50.00 - - - 

$6.50 

£50.01 and above . . 

,£8,00 


SORRY No orders accepted 
outside of USA & Canada 

Total price of merchandise . 
Shipping (see chart) 

Subtotal 

Safes Tax (NYS only) 

Total Enclosed . . 


Number of books ordered 


□ 


All payments must be in U,S, funds 
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Write to Letters, Electronics Now, 500-B Bi-County Blvd., 


SOLID-STATE RELAY UPDATE 

Regarding the article, "Solid- 
State Relay" (Radio-Elec- 
tronics. May 1992), a very impor- 
tant feature is the zero -current 
switch-off characteristic inherent in 
the triac. 

The interruption of the circuit at 
the instant the current is zero avoids 
voltage spikes that could be pro- 
duced by the stored energy (E) in 
the distributed inductance of the 
power line and leakage inductance 
of the mains (line) transformer (L) if 
the current is suddenly interrupted 
at a non-zero value, as occurs with 
mechanical contact breakers. As 
we know, E = V 2 Li 2 . At the instant 
the current crosses zero, the stored 
energy is also zero. 

These voltage transients, which 
are caused by switching heavy cur- 
rents, are often the reason for failure 
of electronic equipment connected 
to the same line. The solid-state re- 
lay prevents such damage. 

LEO BATISTA 

Professor of Electric Automation 
University of Sao Paulo 
Sao Pauio, Brazil 

A REAL HUM-DINGER 

I appreciated the response to the 
60-hertz hum question that ap- 
peared in Ask R-E in the June issue 
of Radio-Electronics. I had the 
same problem with my speaker sys- 
tem. i took your advice, and my 
problems were solved. Thanks! 
JEFF FRUSCELLA 
Kirtland, OH 

ANOTHER HUM STOPPER 

I enjoy reading Ask R-E each 
month. The 60-hertz hum problem 
described in the June issue could 
be caused by a ground loop. When 
components of a stereo system 
that are connected by patch cords 
receive their power from different 
120-volt receptacles, a ground loop 
can be formed by a small amount of 
alternating current flowing in the 
shield of a shielded patch cord. That 


current flow is caused by a small 
potential difference in the neutral 
conductor wiring in a building's 120- 
volt circuits. 

There is help for this type of hum 
problem. Radio Shack has a stereo 
ground-loop isolator, No. 270-054, 
which is a patch cord with two audio 
isolation transformers included. 
Those transformers break the 
ground-loop circuit, thereby stop- 
ping the current flow that causes the 
hum. 

The ground loop isolator is listed 
on page 60 of Radio Shack's 1992 
catalog in the automotive section. It 
can be used in line-level circuits of 
any audio equipment. I have suc- 
cessfully used this device in audio 
component hookups. 

JACK P. SONNEMAN 
Fayetteville , OH 

ROSiCRUCIANS, ALIVE AND WELL 

I am writing in response to the 
item in Ask R-E (Radio-Elec- 
tronics, June 1992) about FM an- 
tennas that use household wiring. 
Perhaps they have disappeared, 
which is fine by me, but Rosicru- 
cians (AMORC) haven’t. I sub- 
scribe to Radio-Electronics and 
have done so for quite some time. I 
am also a member of the Rosicru- 
cian Order, AMORC, and have been 
a member for just as tong, if not 
longer. 

Until the time comes when I no 
longer receive the valued informa- 
tion that I do from both Radio- 
Electronics and AMORC, I will be 
affiliated with both. Your questions 
are welcome. 

CHARLES R. BAILEY 
2123 Grand St. N.E. 

Minneapolis, MN 55418 

TURN-SIGNAL AMPLIFIER 

Regarding the request from W. 
Baker in Ask R-E (Radio-Elec- 
tronics, April 1992) for a turn-sig- 
nal amplifier, 1 have designed a 
simple, low-cost device that is in- 
tended to solve that problem. 


Farmingdale, NY 11735 


The product requires no wiring in 
any vehicle, be it a bus, truck, or 
automobile, and operates with a 
time delay. A 2800-Hz beep is gen- 
erated after a fixed-time delay and is 
repeated at this same delay for as 
long as the tum-signal switch is on. 
For example, when the turn-signal 
switch is selected to indicate a turn, 
45 seconds later if the selector 
switch is still on, a 2800-Hz beep is 
emitted. The beep is repeated 45 
seconds later, and will keep occur- 
ring at 45-second intervals for as 
long as the turn signal remains on. 
The time delay can be designed for 
any value. Most customers will like- 
ly prefer a 60-second delay, but 
there will be 30-second and 45-sec- 
ond delays available, or any other 
that the market might desire. Two 
volumes of sound are selectable by 
a slide switch. 

The product is simply installed in 
any vehicle in less than two min- 
utes, and will be available from my 
company for less than $20 starting 
in December 1992. 

ALBERT P. GREGORY 
A.G. Technologies 
27211 El Pico Lane 
Sun City, CA 92486 

TURN-SIGNAL AMPLIFIER 

In April’s Ask R-E, your response 
to W, Baker’s request for a turn sig- 
nal amplifier— -to purchase and add 
a chime — is expensive and gives an 
undesirable indication. The “chime” 
is not something most people want 
to hear every time their tum-signal 
lamps flash. Here are two other 
practical solutions. 

Wagner Lighting now markets a 
fully solid-state, two-terminal auto- 
motive flasher. One specification 
that has been an issue since the 
project started is the audio output, 
since there is no bimetallic blade or 
relay to make the sound. An audio 
transducer was added to generate 
the familiar click that drivers associ- 
ate with flashers. 

Because a solid-state flasher re- 



The DMM our 
customers designed. 



Puise Detector 


Simple, Henu-Drim Feature Selection 


Fifenpfk HaoJUig/rf 

Peat ibid 


Complete Auto PbnsrDom 


Extensive Safety Features 


Protective Holster 


C<padtance tjeter to 20Q0jiF 
Fiepency Counter to 2/fHz 


Before we built the new generation Beckman 
Industrial Series 2000 DMMs, we asked people 
like you what you really want 

You want more. More test and measurement 
capabilities. More troubleshooting features. All 
in an affordable hand-held DMM. The Series 2000 
features the widest range Frequency Counter in 
any professional DMM, a full-range Capacitance 
Meter, True RMS measurements, Intermittent 
Detection, 50ns Pulse Detection, and Peak 
Measurement capabilities. Plus, the Series 2000 
is the only meter to offer autoranging Min/Max 
recording and relative modes. 

You want a DMM that’s easier to use. The 
Series 2000's display is 25% larger, with bigger 
digits and backlighting for easier reading, even 
in the worst light. Plus the fast 4 digit display 
provides the high resolution needed for adjusting 
power supplies and generators down to ImV. 
And only the Series 2000 features a menuing 
system for fast, simple feature access. 



Made in the USA 


The Beckman Industrial Series 2000, priced 
from $209 to $279 offers you the best perfor- 
mance for your dollar. Look again at these features: 

* 4 Digit, 10,000 Count Resolution 

* Basie Accuracy to 0.1% 

* True RMS, AC or AC on DC 

* 0.01ft Resolution 

* Automatic Reading Hold 

* 1ms Peak Hold 

* Fully Autoranging Relative and Min Max Modes 

* Intermittent Detector 


• UL1244, ffiCIOlO Design 

* Three Year Warranty 

The Series 2000 offers the most solutions for your 
everyday test and measurement needs. The only 
DMMs designed by the people who use them. You. 

For more information on these new DMMs 
call (outside CA) 1-800-854-2708 or 
(inside CA) 1-800-227-9781. Beckman CB M 
Industrial Corporation. 3883 Ruffin Rd„ m 

San Diego, CA 92123-1898. 


TM 


Beckman Industrial " 

An Affiliate of Emerson Electric Co , 


Specifications subject to change without notice. 
C 1992 Beckman Industrial Carp, 
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quires an external audio transducer, 
Wagner's new flasher has incorpo- 
rated an attention timer that beeps 
for eight flashes after a delay of 
about three minutes. Beeps alert 
the driver that his turn signal flasher 
has been left on. Because this flash- 
er has two terminals, it can replace 
any existing automotive turn-signal 
flasher. 

Another way to get the driver's 
attention is by making the click loud- 
er, A capacitor in series with a 
speaker across the toad and battery 
terminal of the flasher will create a 
click at every lamp on/off transition. 
When the flasher turns the lamps 
on, a voltage spike will dissipate 
through the speaker and create a 
"click.” The same thing will happen 
when the flasher turns the lamps off. 
The larger the capacitor and speak- 
er the louder the click. A value of 47 
microfarads works well with a V/2- 
inch speaker. 

I've enjoyed Radio-Elec- 
tronics foryears and use it to keep 
my design and practical skills up to 
date. Keep up the good work. 


TIMOTHY W. BROOKS 
Senior Design Engineer 
Wagner Lighting 
Sevierville, TN 

TV AND X RAYS 

I'm writing in regard to the item 
about TV and. X-rays that appeared 
in Video News (Radio-Elec- 
tronics, June 1992). I’m aware that 
the changes in modern-day TV 
sets — including solid-state circuitry 
and redesigned shielded CRT’s — 
probably make them safer to be 
near than ever. 

However, I'm also aware that 
many manufacturers design their 
products very close to the product 
safety guidelines as a matter of cost 
containment. Many individuals, in- 
cluding office workers, children who 
play video games, and students 
may spend considerable time in 
close proximity to CRT's — either in 
TV sets or computer terminals. That 
doesn’t even take into account the 
increasing time that many children 
spend watching TV, 

In the auto industry, we are buying 


safety in the form of redesigned car 
bodies, safety restraints, air bags, 
safety glass, anti-lock brakes, and 
making sure that we crash-proof 
this and that, 

I agree that we must not hamper 
the electronics industry, but at the 
same time, I believe that we must do 
more to safeguard people against 
radiation, which is both invisible and 
harmful. 

DONALD HANG 
North Canton. OH 

SNOOPER STOPPER 
SUGGESTION 

The article "The Snooper Stop- 
per" (Radio-Electronics, April 
1992) was very interesting. But if a 
person is only interested in protect- 
ing his cable box from the bullet and 
ID signal, then why not use an FM- 
trap, which is available from Radio 
Shack (Cat. No. 15-577) for$3.69? 
That would save about $20 com- 
pared to the cost of your project, 
and it needs no adjusting. 

MATT STANTON 

Shrewsbury, MA R-E 


tampSelk 
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If you're in the market for great test and measurement gear, here's some food for thought: Tek makes a bunch of i 
All with the same enduring quality that made our scopes famous. We even have catalogs so you can order thes* 
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WHAT'S NEWS 

continued from page 6 

probed with high-frequency radio 
signals. Those signals, under the in- 
fluence of the magnetic field, "ex- 
cite 1 the nuclei of the hydrogen 
atoms concentrated in blood and 
body organs, causing them to reso- 
nate. Those resonance signals are 
transmitted to a computer which 
converts them into digital data. 
Computer software reconstructs 
the data into a picture of the object 
being imaged on the computer's 
monitor 

A flow encoding procedure that 
dtsitnguishs between resonance 
signals emitted by moving hydrogen 
atoms in the bloodstream and those 
in the stationary organs and struc- 
tures sets GEs MRI angiography 
technique apart. Signals emitted by 
the motionless hydrogen atoms are 
suppressed while those from the 
moving atoms are highlighted. The 
technique can measure and calcu- 
late the flexibility of the aorta and 


various major arteries as well as 
most blood vessels. 

To explore the clinical relevance 
of the quantitative measurement 
technique, GE and Imperial College 
researchers will examine how vari- 
ous agents such as nicotine and ni- 
troglycerine alter the flow dynamics 
of blood within a vessel. 

Military technology for law 
enforcement 

In an effort to shed its type cast- 
ing as an exclusive defense 
contractor, the Westinghouse Elec- 
tronics Systems Group (Baltimore, 
MD3 has unveiled a shopping list of 
law-enforcement related products 
that It has developed. They are in- 
tended for the war on drugs and are 
expected to make law enforcement 
safer and more effective. Among 
the products and systems are: 

• A vehicle equipped with ad- 
vanced electronics providing an 
automatic communications link to 
criminal and motor-vehicle data 
banks, and still-frame video capture 
and transmission. 


• A multi-sensor surveillance air- 
craft equipped with advanced sen- 
sors, communications, and naviga- 
tion systems for aerial surveillance. 

• A handheld instrument that de- 
tects trace amounts of illicit drugs 
or explosives and displays its find- 
ings, The instrument does a chemi- 
cal analysis of a card that is passed 
over a suspect container, 

• Software for computer- assisted 
report entry and law enforcement 
management. 

By down-linking the multi-sensor 
aircraft's infrared and radar image to 
a ground base, the aircraft can also 
serve as an airborne command cen- 
ter to direct and coordinate ground 
activities. The vehicle-integrated 
payload-elevated reconnaissance 
(VIPER) system integrates radar, 
electro-optical, communications, 
and computer technologies into a 
mobile target-detection and report- 
ing system intended for border sur- 
veillance. These are commercial 
versions of military systems that the 
company has developed over the 
past five decades. R-E 




affordable products directly, in case you want to do more 
than just window shop TALK IBTIK / 1 -800-426-2200 DtT. 78 
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EQUIPMENT REPORTS 


Beckman Industrial DM1 OXL Digital Multimeter 


High-quality, innovative 
meters at a 
hard-to-beat price. 
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M ultimeter buyers on a bud- 
get have never had it so 
easy — nor have they ever 
had it so hard. It used to be difficult 
to find a low-cost DM M that was 
full-featured and built with an eye 
toward safety. These days, it's easi- 
er than ever to find such meters, but 
it's getting more difficult to choose 
from among them. The latest crop of 
low-cost high-quality DMM's to hit 
the market are from Beckman In- 
dustrial (Instrumentation Products 
Division, 3883 Ruffin Road. San Di- 
ego, CA 92123, ) Beckman's 
DM15XL DM1 OXL and DM5XL 
range in price from $34.95 to 
$59.95. The DM1 OXL. which we ex- 
amined. costs $44.95. 

The first thing we noticed about 
the DM1 OXL was its SVi-digit 
(2000-count) LCD readout. The 
large CO. 7-inch) digits are very easy 
to read. We also noticed the meter's 
non-traditional color — a charcoal- 
gray cabinet with green labels and 
accents. Although we certainly 
wouldn't buy a DMM because of its 
color, the people at Beckman say 
they did a lot of market research 
that led them to choose the green 
shade. 

The dimensions of the DM10XL 
are roughly 6x3xVA inches, the 
meter's face is dominated by a large 
rotary function-selector knob 
roughly in the center The LCD is 
above the knob, and a row of 4 input 
jacks is below it Along the left front 
edge is what we regard as the unit's 


most innovative feature: A row of 
LED’s give a rough idea of the volt- 
age level at the probes even if the 
meter's battery is dead I It's a good 
feature because many DMM users 
are careless about replacing the 
battery when the low-battery annun- 
ciator indicates that it's time to do 
just that. (We assume that's be- 
cause they don’t know that a low 
battery can reduce a meters ac- 
curacy tremendously, which could 
result in potentially dangerous situa- 
tions.) Beckman calls the feature 
the “Safety Tester."' 

The Safety Tester feature also 
makes sense for someone who 
doesn’t use a DMM regularly — a 
home-owner, for example, who oc- 
casionally uses a DMM when work- 
ing on a home-wiring project or 
when doing some work on his car 
Even when he pulls the meter out of 
his tool box with a dead battery, he'll 
be able to use it for basic, low-preci- 
sion measurements, because the 
Safety Tester is powered by the volt- 
age being measured, not by the 
DMM's battery. 

Seven LED's indicate the voltage 
being measured: One yellow LED is 
used to indicate a negative voltage 
(or, in combination with another 
LED, an AC voltage,) A row of six 
red LED’s indicates the voltage 
level; the levels indicated are 6, 12, 
24, 50, 110, and 230 volts. 

The DMM section of the meter 
measures AC volts in two ranges; 
(200 and 740 volts), DC voltage in 


five ranges (200 mV, 2, 20, 200, and 
1000 volts); and resistance in six 
ranges (200, 2K, 2QK, 200K. 
2GOOK, and 20 megohms). A diode- 
test/continuity feature is also avail- 
able. 

The DM10XL can measure DC 
current over five ranges (200 p*A t 2 
mA, 20 mA 200 mA, and 10 A). One 
test lead must be moved for current 
measurement to one of two current 
jacks — one jack handles current lev- 
els up to 200 milliamps; the second 
handles 10 amperes. Beckman has 
included two important safety fea- 
tures here. First, both current inputs 
are fused to protect both the user 
and the meter. Second, the meter 
will sound a warning tone if you have 
the test leads set up for current 
measurement while the function 
switch is in a voltage-measurement 
range. That's important because try- 
ing to measure a voltage with the 
test leads set for current could 
cause an excessively high current to 
flow. 

Along with the fusing, the 
DM1 OXL also provides good over- 
load protection on all functions and 
ranges. That's an important safety 
consideration missing from many 
low-cost meters. 

The accuracy specifications of 
the DM10XL are impressive for a 
low-cost meter. DC accuracy is 
rated at ±G,7% + 1 digit; AC ac- 
curacy at ±1% + 4 digits. DC cur- 
rent is rated at ± 1 % T 1 digit for 
readings in the 200-p.A to 200-mA 
ranges, and at ±2% + 3 digits for 
readings in the 10-amp range. 

The lowest-cost meter in the se- 
ries, the DM5XL does not offer the 
Safety Tester feature and, in gener- 
al, provides lower accuracy and re- 
duced measurement capabilities. 
The DM15XL also lacks the Safety 
Tester, but adds AC current mea- 
surement and a logic-probe mode. 

We were impressed by the con- 
venience and safety features built 
into the $44.95 DMWXL . We rec- 
ommend it highly II- E 







ELEVEN-PIECE RACHET TOOL KIT 

Includes reversible ratchet handle* extension 
bar, six bits, two precision screwdrivers, and a 
cutter. Comes in fitted case. Get one for your 
shop, another for your car another for your 
tool kit. To order send $11,75 USA shipping 
only. ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, NY 
11762-0240, 



CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $940.00 per each insertion. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 516-293-3000 to reserve space. 
Ask for Arline Fishman. Limited number 
of pages available. Mail materials to; 
mini-ADS, ELECTRONICS NOW, 5008 
Bi -County Bivd., Farm tngd ale, NY 
11735, 

FAX: 516-293-3115 



TUNABLE 50dB NOTCH FILTERS — for TV. 
Can be tuned precisely to required frequency. 
Model 23H-Ch's 2-3 (50-66 Mhz) Model 
46FM-Ch's 4-6 plus FM (66-108 Mhz) Model 
713-Ch’s7-13 (174-216 Mhz) Model 1417-Chs 
14-17 (120-144 Mhz) Model 1822-Ch^ 18-22 
(144-174 Mhz) $30 each, includes shipping. 
Visa, MC t or check. (C.O.D, $5 extra). Fast 
delivery, 30 day money back. Quantity prices 
to $16. STAR CIRCUITS, RO. Box 94917, 
Las Vegas, Nevada 89193, 1-800-535-7827. 



TWO TRANSMITTERS IN ONE! 5 MINUTE 
ASSEMBLY! MONEYBACK GUARANTEE! 

New Law Enforcement grade device on a 
single chip is the most sensitive, powerful, 
stable room transmitter you can buy. Uses 
any 3V-12V battery. Or attach to telephone 
line to monitor ail telephone conversations 
over 1 mile away without batteries! lOOmW 
output! 80-13OMHZ. Receive on any FM radio 
or wideband scanner. VT-75 microtransmitter. 
$49.95 + 1.50 S&H. VISA, MC, MO. COD'S 
add $4.00. DECO INDUSTRIES, Box 607, 
Bedford Hills, NY 10507. 1-800-759-5553. 
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APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, eta), elea 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5,90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-708-932-9550. 
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FREE CATALOG] ELECTRONIC TOOLS & 
TEST EQUIPMENT — Jensen's new Master 
Catalog, available free, presents major brand 
name electronics tools, tool kits, and test in- 
struments, plus unique, hard-to-find products 
for assembly and repair and custom field ser- 
vice kits available only from Jensen. All fully 
described and illustrated. Enjoy free technical 
support and rapid, post-paid delivery any- 
where in the Continental USA. JENSEN 
TOOLS, INC., 7815 S, 46th St, Phoenix, AZ 
85044. Phone: 602-968-6231; FAX 
1-600-366-9662. 
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$495 FOR A PROGRAMMABLE DC 
POWER SUPPLY IS NOW A REALITY! 

• GRIB Interface Standard * Output Voltage/ 
Current Programming & Readback • Local & 
Remote GPIB Operations * Remote Sense 
Function • Programmable Overvoltage and 
Overcurrent Protection ♦ Software Calibra- 
tion • Superior Line/Load Regulation 

• Output Enable/Disable • 3 Year Warranty. 
FREE Orientation Video available. For de- 
tails, call: AMERICAN RELIANCE INC. 
800-654-9838 FAX: 818-575-0801, 
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CABLE TV CONVERTERS AND DE- 
SCRAMBLERS SB-3, TRI-BI, MLD, M35B, 
DRZ-DIC. Call for catalog and price list. Spe- 
cial combos available. We ship COD. Quan- 
tity discounts. Call for pricing on other 
products. Dealers wanted. FREE CATALOG. 
We stand behind our products where others 
fail. One year warranty. ACE PRODUCTS, 
1-800-234-0726. 
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MACINTOSH DIGITAL-CIR- 
CUITS TRAINER. Owners 
and users of a Macintosh 
computer (51 2ke with Sys- 
tem 4.1 or greater) who 
want to learn more about 
digital electronics can do 
so with Yoeric Software's 
MacBreadboard 1.0. In- 
tended for hobbyists and 
students, the transistor- 
transistor logic (TTL) train- 
er was designed to act like 
the hardware simulators 
used in many digital circuit 
courses. Unlike those sim- 
ulators which are based on 
a schematic approach, 
MacBreadboard provides a 
computer representation 
of a real-world object: the 
student manipulates 1C 
chips and conductors, not 
individual gates. 

Students select a TTL 
device by number Ci.e. 
7400) from a menu, place it 
on the representation of a 
PC board on the MAC 
computer's screen, and 
"draw" conductors to con- 
nect the power supply, re- 
sistors, capacitors, switch- 
es and other components 
just as they would in putting 
together a lab breadboard. 
According to Yoeric, the 
program permits students 
to simulate their laboratory 


assignments before actu- 
ally doing them. The pro- 
gram is said to be able to 
supplement or be an alter- 
native to a formal course 
on digital circuits. 

MacBreadboard permits 
the student to select from 
among over 30 two-state 
devices, breadboard, 
power supply, wires, LED's, 
buzzer, seven-segment dis- 
plays, switches, and a logic 
probe, Timing diagrams of 
circuits that have been sim- 
ulated can be displayed 
and printed out. A 
"snapshot" of the bread- 
board can also be printed. 
Integrated circuit sche- 


matics can be displayed by 
double-clicking on the sym- 
bol of a device. The pro- 
gram runs in color, gray 
scale, and black-and-white. 
In the color mode, the 
traces can be colored by 
length or node, or the user 
can specify the color desir- 
ed. A 50-page manual with 
diagrams of sample circuits 
that can be simulated is in- 
cluded. 

MacBreadboard 1.0 
costs $59.95; educational 
discounts are available. — 

Yoeric Software. 600 South 
Churton #24, Hills- 
borough. NC 27278; 
Phone: 919-644-1620, 


PACKET MODEM/TERMINAL 
MODE CONTROLLER A 

Commodore 64/128 com- 
puter and a handheld VHF 
or HF single-sideband 
transceiver with the 
MFJ-1271 are your tickets 
for admission to packet 
communication. MFJ’s 
modem/terminal mode 
controller plugs into your 
Commodore's rear cas- 
sette port. It works both 
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VHF packet at 1200 baud 
and HF packet at 300 baud. 
A data carrier detected cir- 
cuit and adjustable thresh- 
old control reduces noise 


susceptibility and in- 
creases the chances of 
making QSO connec- 
tions — especially on HF 
bands. 

A DCD circuit with a 
LED indicates when you 
are receiving signals prop- 
erly. The device also fea- 
tures remote packet opera- 
tion, mailbox-like message 
forwarding, and Net/ROM 
emulation. It uses MFJ En- 


terprises's Digicom/ 
64 public software 
( MFJ-1293 0, 

The MFJ-1271 costs 
$49,95— MFJ Enterprises, 
IrtC., P.O. Box 494, Missis- 
sippi State. MS 39762; 
Phone; 601-323-5869 (for 
orders: 1-800-647-1800); 
Fax; 601-323-6551. 

GENERAL-PURPOSE CUT- 
TER. Cable TV and com- 
puter network installers, 
and technicians working 
with different kinds of coax- 
ial cable and wire need 
sharp, general purpose 
cutters. GC Electronics 



CIRCLE 18 ON FREE 
INFORMATION CARD 


says it meets this need 
with its No. 12-457 5-inch 
cutter. The tool is said to 
cut through all sizes of 
coaxial cable cleanly and 
crisply, without crushing 
the cable. It is also capable 
of cutting other kinds of 
wire used in electrical and 
electronic work. 

The No. 12-457 cutter 
sells for $3.50. — GC Elec- 
tronics. 1801 Morgan 
Street, Rockford, IL 61102. 

AUDIO REFERENCE GENER- 
ATORS. The ARC-440 and 
ARG-1000 audio reference 
generators from Tobin Cin- 
ema Systems are said to 
generate pure, accurate 
440-Hz CA4 to musicians) 
and 1000-Hz tones. The 
generators also provide 
precision "pink" and 
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"white" noise for audio 
tests. 

A 440-Hz frequency 
standard is used in tuning 
musical instruments and 
even whole orchestras. 
The frequency can also ver- 
ify that tape speed is cor- 
rect and that 0 VU 
reference levels are set. A 
frequency of 1000 Hz is the 
traditional reference level. 
Both models of audio refer- 
ence generator have 
stated accuracies of 10 
parts per million, 3 ppm 
(0.0003%) typical. 

Pink noise applied to 
tape heads after the refer- 
ence tone permit playback 


equalization to be precisely 
set when used with a real- 
time analyzer. That noise 
can also be used for room 
equalization. Moreover, 
pink and white noise can be 
mixed to simulate the 
sound of rain, a waterfall, 
surf, or various hissing 
noises. 

The outputs of the audio 
reference generators are 
electronically balanced at 
600 ohms and deliver 0 
dBm, They can also be un- 
terminated at +6 dBu, un- 
balanced at 0 dBu, or 
loaded for a lower signal 
level. Each generator set 
includes a calibrated circuit 
board, color-coded de- 
tachable 16-wire cable, a 
wall-outlet AC to DC con- 
verter, and a mating DC 
power plug. Both can be 
operated from any +12- to 
+ 35-volt DC source. 

ARG-440 and 
ARG-1000 audio reference 


generators are priced at 
$150 — Tobfn Cinema Sys- 
tems, 3227 49th Avenue 
SW, Seattle, WA 98116; 
Phone: 206-932-7280. 

ALLIGATOR CLIPS. A family 
of five alligator clips from 
ITT Pomona permits the 
safe electrical testing of 
components and systems 
carrying up to 250 volts. 
The clips are available in a 
range of sizes: large heavy 
duty, large, medium, mini- 
ature, and disposable. All 
alligator clips are coated 
with durable plastic insula- 
tion to prevent shock haz- 
ard, shorting, or grounding 
to conductive surfaces. 
Tinned copper-alloy jaws 
firmly grasp wires or leads 
and receptacles with con- 
nectors accept 2- to 4-mm 
(0.087- to 0.157-inch) lead 
wires. The miniature and 
disposable clips are intend- 
ed for tests on densly pop- 


ulated circuit boards in 
restricted locations. They 
are also useful is such 
medical applications as 
electrocardiogram testing. 
The larger clips are suitable 
for testing for high-current 
withstand capability and 
electrostatic-control prod- 
ucts. 
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The targe, heavy-duty 
Model 5785 grips objects 
up to 9.5-mm (0.37 inch) in 
diameter. It has an overall 
length of 81 mm (3.19- 
inch), and it accepts a 
sheathed banana plug. It 
will protect against 250 
volts. The large Model 
5786 clip grips objects up 
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Even at $39, 
the Blues Can Last 
A Lons, Lone time. 

Conventional wisdom says if you spend less than forty 
bucks on a probe, it won't be long until the thrill is gone. 
But Duraprobes™ start at $39, live practically 
forever, and work with almost any scope around, so it 
won't surprise us if you pick up a whole case. After all, 
some folks were just bom to have the blues. 

Dura probe 


Brownell / Carolton-Bates / CMI-Metermaster / Contact East / ENTEST / INOTEK 
ITC / Jensen Tools, Inc. / Joseph Electronics / Marshall Industries 
Radar Electric / R.S. Electronics / Zack Electronics 


CIRCLE 92 ON FREE INFORMATION CARD 


September 1992 , Electronics Now 



Electronics Now, September 1992 



Instruments 


Top engineering 

needs top equipment 

Our line of high quality measuring 
instruments offers a full range of 
outstanding features and unbeata- 
ble price/performance standards. 



1939 Plaza Real 
OCEANSIDE, CA 92056 
„ Phone (6191 630-4080 
26 Telefax (619) 630-6507 


20 Lumber Road BLDG. # 2 
ROSLYN, NEW YORK 11576 
Phone (516) 484-7121 
Telefax (516) 484-7170 


to 10 mm C0.39 inch) in di- 
ameter. It includes a screw 
connection for lead wires 
up to 18 AWG (2.4 mm). Its 
overall length is 80.5 mm 
(3.17 inches). 

The Model 5787, 56-mm 
(2.20-tnches) long medium 
clip, connects to a standard 
4-mm banana jack. The 
Model 5788 miniature clip 
has a miniature banana jack 
and an overall length of 40 
mm (1.57 inches). The dis- 
posable Model 5791 clip, 
with an overall length of 53 
mm (2.09 inches), has a 
button fix/release for lead 
retention and a standard 
banana jack. 

The alligator clips are 
priced from $.98 to $3.45 
each — ITT Pomona Elec- 
tronics, Customer Service, 
1500 East Ninth Street, 
P.O. Box 2767, Pomona, 
CA 91769; Phone; 
714-469-2900; Fax: 
714-629-3317. 

INTEGRATED SURFACE 
MOUNT WORKSTATION. 

Manufacturers who per- 
form paste and place sur- 
face-mount component as- 
sembly in small volume can 
improve their yields and 
their productivity with the 
SMT-6000p\ck/ place/ dis- 
pense system from OK In- 
dustries. 

The mechanically as- 
sisted. solder-paste dis- 
pensing and component 
placement system is de- 
signed to achieve place- 
ment rates of up to 600 
components per hour. It in- 
tegrates a solder-paste dis- 
penser and vacuum pick-up 
head onto a single arm as- 
sembly. That arm can be 
moved in the X-Y-Z-0 axes 
while the operator’s hand is 
stabilized on a movable 
hand rest. 

Needle positioning for 
paste dispensing, is said to 
be precise and repeatable, 
reducing placement loca- 
tion error by as much as 
67%. According to OK !n- 
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dustries, the mechanical 
assistance of arm assem- 
bly provides a three-fold in- 
crease in production over 
manual pick-and-place 
methods. For prototyping 
and batch production, a 
board can be pasted and 
populated in one worksta- 
tion while secured in the 
adjustable, locking PC 
board holder. Movement is 
minimized because the 
board remains fixed during 
both the pasting and popu- 
lating operations. 

The SMT-6000 is sold 
complete with a 45-com- 
partment carousel, 12-inch 
and 15-inch PC board hold- 
ers, a self-contained vac- 
uum source for pick-and- 
place operations, time/ 
pressure controls for dis- 
pensing. a hand rest, and a 
pick/place nozzle kit. Op- 
tional accessories such as 
stick and reel component 
feeders, a light/magnifier, 
interchangeable spare ca- 
rousels, and a feeder- 
mounting bracket are also 
available. 

The SMT-6000 SMT 
workstation sells for 
$3750 — OK Industries, 
Inc., 4 Executive Plaza, 
Yonkers, NY 10701; 
Phone; 914-969-6800; 
Fax: 914-969-6650. 

TRANSDUCER POWER SUP- 
PLY. The Model 4130 en- 
capsulated power supply 
from Calex offers adjusta- 
ble voltage output for 
powering transducers, 
strain gages, and many 
kinds of laboratory equip- 
ment. The power supply 
provides 4 to 1 5 volts DC at 
up to 1590 milliamperes, 
enough power for three 
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QUICK Cm* software runs In MS-DOS Many IBM PC or compatible with 64QK ol 
HAM. a small hard drive, and a SV* or a 3’rt “ floppy drive. NTE $ database occupies 
only 2 A Mbytes of hard disk space when loaded, tt is a public domain release. 
MS-DOS is a registered trademark ol Microsoft Corporation 
IBM is a registered trademark ct international Business Machines 
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THE FASTEST, EASIEST CROSS-REFERENCING 
OF ORIGINAL DEVICES FO NTE * 

REPLACEMENT PARTS! 












NTFS NEW SOFTWARE 

QUICK Cross 


QUICK Cross" is the 
industry’s first PC-based 
software cross- reference 
to NTE's highly success- 
ful line of semiconductors 
and relays! 

Just type in any oia 
quarter of a million 
industry device numbers 
— U.S.. Japanese, and 
European — and you'll 
get the ideal replacement 
from over 4.750 NTE 
devices in about one 
second! 


All NTE parts carry a two- 
year warranty and most 
are available off the shelf. 

"QUICKCross’SV*" anil 
3'/z " floppy diskette 
MS-DOS versions are 
available direct from NTE 
or through your local NTE 
distributor. For your 
nearest one, call NTE toll- 
free 1-800-631-1250 
(including Canada) or 
(201) 748-5089. 

FAX: (201)748-6224. 


<NTE> 

NTE Electronics, Inc, 

A WORLDWIDE REPUTATION FOR QUALITY. SERVICE AND VALUE 


YES, PLEASE SEND ME THE FOLLOWING NUMBER OF CORES OF 
'QUICK Cross'’ SOFTWARE ON FLOPPY DISKETTES 

5Yr (1.2MJ *5 M ea, _3Vi" (720K) *€.DG ea, 

_5Y* ,, (360IQ>7.5Gea. 

Enclosed please find my check or money order for $_ 


(U S funds only.) 


Attach this coupon to your letterhead and mail t 
NTE, 44 Farrand Si. Bloomfield, NJ 07003 



Iff You're Serious 
About a Future in 
Electronics, Ensure that 
Future with the Best 





Educational Training 

Available. 


FREE! 




SEND FOR YOUR CIE HOME 
STUDY COURSE CATALOG AND 
RECEIVE A FREE 24 PAGE GE 
ELECTRON JCS SYMBOL HANDBOOK? 


includes hundreds of the most frequently 
used electronic symbols. Published by 


CfE exclusively for our students and 
alumni. Yours free when you 
request a CIE Course Catalog 
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J you want to learn about electron- 
i r and earn a good income with that 
lowledge then OE is your best 
locational value. 

CIE's reputation as the world 
ader in home study electronics is 
ised solely on the success of our 
-aduates. And we've earned that 
putation with an unconditional 
>mmitment to provide our students 
ith the very best electronics 
aining. 

Just ask 
Ty of the 
50,000-pfus 
raduates of 
■re Cleveland 
istitute of 
lectronrcs 
rtio are 
/orking in 
igfvpayrng 
ositions with 
erospaoe, 
omputer, 
nedical, 
lUtomotive 
md communr- 
ation firms 
hroughout the 
vorld. 

They’ll tefl you success didn't 
tome easy. ..but, it did come.... thanks 
o CIE. And today, a career in elec- 
ronics offers more opportunities and 
greater rewards than ever before, 

CIE's COMMITTED TO BEING 
THE BEST...JN ONE 
AREA... .ELECTRONICS. 

CJE isn't another be-everything-to- 
everybody school. We teach only one 
subject and we believe we're the best 
at what we do. Also, OE is accredited 
by the National Home Study Council. 
And with more than a ?,QQQ gradu- 
ates each year, we re the largest 
home study school specializing 
exclusively in electronics. OE has 
been training career-minded students 
like yourself for nearly 60 years and 
we re the best at our subject ..... 
ELECTRONICS ... BECAUSE IT'S THE 
ONLY SUBJECT WE TEACH! 


CIE PROVIDES YOU WITH A 
LEARNING METHOD SO 
GOOD, IT'S PATENTED. 

CIE's Auto-programmed lessons are a 
proven learning method for building 
valuable electronics career skills. Each 
lesson is designed to take you step-by- 
step and principJe-by-prindpJe. And 
while all CIE lessons are designed for 
independent study, OE's instructors 
are personally available to assist you 
with just a toll- 
free call. The 
result Is practical 
training... the 
kind of experi- 
ence you can put 
to work in today's 
marketplace. 

LEARN BY 
DOING..*WTTH 
STATE-OF- 
THE-ART 
FACILITIES 
AND 

EQUIPMENT. 

In 1 969, CIE 
pioneered the first Electronics Labora- 
tory course and in T 984, the first 
Mi rcoprocessor Laboratory course. 
Today, no other home study school 
can match CIE's state-of-the-art equip- 
ment and training. And all your 
laboratory equipment, books, and 
lessons are included in your tuition. 

It's all yours to use while you study at 
home and for on -the -job after 
graduation. 

PERSONALIZED 

TRAINING. ...TO MATCH YOUR 

BACKGROUND. 

While some of our students have a 
working knowledge of electronics 
others are just starting out. That's 
why we've developed twelve career 
courses and an A.A.S. Degree program 
to choose from. So, even if your not 
sure which electronics career is best 
for you, CIE can get you started with 



WHY CHOOSE CIE FOR YOUR TRAINING? 

** T 50, 000 successful graduates from every country around the world. 

» Only CIE rewards you for fast study. CIE offers an Associate Degree 
program based on actual study time used. The faster you complete your 
degree the less your overall tuition. 

■ State-of-the-art laboratory equipment is yours to keep and it comes 
assembled, ready for hands-on experiments. 

■ Approved for educational benefits under the G.l. Bill for veterans and other 
eligible persons. 

■ Upon graduation, CIE offers free preparation to pass the Certified 
Electronics Technician Exams. 



core lessons applicable to ail areas of 
electronics. And every CIE course you 
take earns you credit towards comply 
tron of your Associate in Applied 
Science Degree. So you can work 
toward your degree in stages or as 
fast as you wish. In fact, CIE is the 
only school that actually rewards you 
for fast study, which can save you 
thousands of dollars. 

SEND TODAY FOR YOUR CIE COURSE 
CATALOG AND WE'LL SEND YOU A 
FREE 24 PAGE CIE ELECTRONICS 
SYMBOL HAND BOOK I 


□ YES ■ I want to get started. 

Send me my CIE school catalog includ- 
ing details about the Associate Degree 
Program. (For your convenience, CIE 
will have a representative contact you - 
there is no obligation.) AE42 

Name: 


Address:. 


City:_ 


State: 


Zip:. 


-Age: . 


Phone No. ( ) 

Check box for G.l. Bulletin Benefits 
□ Veteran □ Active Duty 


IMS 



CLEVELAND 
INSTITUTE OF 
ELECTRONICS 

1776 East 17th Street 
Cleveland, Ohio 44114 
(216) 781-9400 


6^ 




A school or thousands. 
A class or one 
Since 1934. 
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350-ohm gages or trans- 
ducers that require 10-volt 
excitation. 

Voltage can be adjusted 
with a built-in potentiome- 
ter. Line and load regulation 
are 0.05%. Ripple and 
noiseare less than 0.5 milli- 
volt rms. The power supply 
has built-in remote sensing, 
it is short-circuit protected, 
and it has an internal ther- 
mal shutdown switch. The 
Model 4130 can operate at 
full load to temperatures of 
70°C. It measures 3.75 x 2 
X2.87 inches and weighs 
only 18 ounces. The case 
has two molded-in mount- 
ing holes, and mounting 
bolts are provided with the 
supply. 

Options for input volt- 
ages for the Model 4130 
are 110, 115, 220, 230, or 
240 volts AC. Prices start 
at $122— Calex Mfg. Co., 
Inc., 2401 Stan well Drive, 
Concord, CA 94520-4841; 
Phone: 800-542-3355; 
Fax: 510-687-3333. 

COAXIAL ADAPTER CABLE 
KIT AND CONNECTOR KIT. 

Test Probes' universal 
coaxial adapter cable kit, 
TPI-5010, is intended for 
use with the company’s 
TP1-3000A connector kit. 
Each of the six adapter ca- 
bles in the kit accepts all 
combinations of BNC, 
TNC, SMA, N, UHF, Mini- 
UHF, F. and RCA con- 
nectors. 

According to the manu- 
facturer, any combination 
of two connectors from the 
24 available in the 
TPI-3000A kit can be at- 


tached to the ends of one 
of the six universal cables 
in the TPI-5010 kit. Be- 
cause no crimping or sol- 
dering is required, the 
cables can be used repeat- 
edly and in different config- 
urations. The six RG-58 
cables in the kit are double- 
braid shielded, 48 inches 
long, and have soft poly- 
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vinyl chloride (PVC) jack- 
sts 

The TPI-3000A con- 
nector kit include two male 
and two female connectors 
for BNC,N, UHF, and TNC 
adapters and one male and 
one female connector for 
the SMA, Mini-UHF, F, and 
RCA adapters along with 
six universal interfaces. 

All connectors have sil- 
ver-plated machined brass 
shells and gold-plated con- 
tacts. Both kits are said to 
be convenient for servicing 
communications equip- 
ment and local-area net- 
works in the field, and 
interfacing or connecting 
for various RF systems and 
test equipment. 

The TPI-5010 kit con- 
taining six cables and a 
plastic-coated wall rack is 
priced at $98. The 
TPT3000A connector kit 
with 24 connectors sells 
for $150.— Test Probes, 
Inc., 9178 Brown Deer 
Road, San Diego, CA 
92121; Phone: 

800-368-5719. 

BRIGHT LED LAMPS. The 

light-emitting diode lamps 
in this new family from 
Lumex Opto/Components 
are intended as replace- 
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ments for incandescent 
lamps in existing products, 
McLED's are made with 
from two to eight LED dies 
to obtain light output com- 
parable to that of the incan- 
descent bulb it replaces. 
The multi-LED lamps are of- 
fered with wire ends or 
standard incandescent 
lamp bases. They are said 
to run cooler and save the 
time and cost of frequent 
filament lamp replacement 
in the field. 

The lamps are being sold 
as replacements for minia- 
ture and sub-miniature in- 
candescent lamps with 
ratings from 2 to 20 volts 
AC or DC. The AC lamp 
replacements include mini- 
ature rectifier bridges to 
permit them to operate 
from AC sources. (Individu- 
al LED dies draw currents 
of 2 to 25 milliamperes at 
1.5 to 2.8 volts DC.) The 
DC lamp replacements can 
be mounted directly on PC 
boards or front panels. 
Lumex obtains a near-white 
light output for its lamps by 
mixing LED dies that emit 
different colors on the 
same lamp header. 

The prices of McLED's 
vary from $1.00 to $10 
each, depending on order 
quantity, color, and pack- 
age— Lumex Opto/Compo- 
nents Inc., 292 East Hellen 
Road, Palatine, IL 60067; 
Phone: 708-359-2790; 
Fax: 708-359-8904. 

DIFFERENTIAL OS- 
CILLOSCOPE PROBE. Two 

different signals can be 
measured on one os- 
cilloscope channel with this 
active differential os- 


cilloscope probe, and there 
is no need fora ground ref- 
erence to make the mea- 
surement. The model 
ADF15, from Test Probes, 
Inc. was designed to permit 
the oscilloscope to be 
grounded for safety while 
measurements are made 
without isolation ampli- 



CiRCLE 25 ON FREE 
INFORMATION CARD 


fiers. This feature is said to 
eliminate errors caused by 
the voltage differences be- 
tween two amplifiers and 
two probes. 

The ADF15 is intended 
for making high voltage dif- 
ferential measurements in 
switching power supplies, 
motor controllers that in- 
clude thyristors, and power 
MOSFET's. It can also 
make accurate measure- 
ments of small signal dif- 
ferences in the presence of 
high common-mode volt- 
age, The probe's band- 
width covers the range of 
DC to 15 MFIz and it has a 
switchable x20 to x200 
attenuation mode. 

The probe is powered by 
four AA batteries or an ex- 
ternal 6-volt DC converter 
(not supplied). The price in- 
cludes standard probes, al- 
ligator clips, and spring-tip 
probes with banana-plug 
leads. 

The ADF15 probe is 
priced at $375. — Test 
Probes, Inc., 9178 Brown 
Deer Road , San Diego, CA 
92121; Phone: 

619-535-9292. R-E 
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Use The Free Information Card for fast response. 


USING ONLINE SCIENTIFIC 
& ENGINEERING DATA- 
BASES; by Harley Bjelland. 
Windcrest/McGraw-Hill, 
Blue Ridge Summit, PA 
17294-0850; $28.95. 

Engineers, technicians, 
scientists, hobbyists, and 
technical writers always 
seem to be hungry for 
facts, and they might 
spend hours searching for 
just the right information 
before they start or com- 
plete a project. But we are 
now undergoing an infor- 
mation explosion, and it 
seems that the leading 
edge of scientific and engi- 
neering knowledge always 
seems to elude our ability 
to keep up. Books, maga- 
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zines, technical papers and 
other printed materials are 
no longer the only sources 
of technical data; on-line 
computer databases are 
helping out by providing 
current information that is 
easily accessible through 
your modem-equipped PC. 

This book explains how 
to conduct successful on- 
line scientific and engineer- 


ing datbase search with a 
minimum investment of 
time, effort, and expense. It 
describes the required 
computer hardware and 
software and explains the 
advantages and disadvan- 
tages of each database 
service. Step-by-step, illus- 
trated instructions tell you 
how to tap into the power 
of on-line databases, and 
sample searches show ex- 
actly what you 'll see as you 
work your way through spe- 
cific database menus. Also 
explained are ways to save 
money by using command- 
line searches and other 
shortcuts. 

Descriptions are given for 
major technical and con- 


sumer on-line databases 
including EasyNet, Dialog, 
BBS. MEAD, STN, ORBIT, 
Dow Jones, and EPIC. 
Techniques are presented 
for evaluating information 
obtained through on-line 
systems and putting it to 
profitable use. 

1992 CATALOG; from Jim- 
Pak Electronic Components, 
1355 Shoreway Road, Bel- 
mont, CA 94002; free. 

This 30-page free bro- 
chure from Jim-Pak con- 
tains listings and illustra- 
tions of over 600 of its 
products for electronic 
hobbyists and profession- 
als. For example, you'll find 
listings of the company's 


Train at HOME to be an 

Z Electronics Technician i Z 


As the demand for computers and microprocessors 
in business, manufacturing and communications 
continues to grow, so does the need for qualified 
technicians. It's not unusual for experienced 
technicians to earn from $30,000 to more than 
$40/000 a year,’ Now through Peoples College 
of Independent Studies you can train for this 
exciting field without interrupting your job or 
home life, 



• Electronics & Microprocessor Technology 

• Industrial Electronics & Microprocessor 

Technology 

■ Communications Electronics with Micro 
processor Technology 

• Computer Servicing & Electronics Technology 

• Specialized Associate Degree In Electronics 

Technology 



Depending on the program you select, you'll 
perfect your skills using this advanced equipment, 
included in the price of tuition: 

* IBM-Compatible Personal Computer 

* Digital Multimeter 

* Digital Logic Probe 

* Elenco Oscilloscope 

* Portable Cellular Telephone 

I* Source: US. Bumju of Labor Suliitici) 



Peoples College introduces some training firsts to 

make your learning experience more complete: 

* Accelerated learning System — a scientifically 
proven study system that helps you learn faster 
and easier than ever before, 

•Video Tutor Training Tapes — give you a 
permanent, visual record of informative lectures 
and dose-up demonstrations. 

* Experience Labs — professionally designed 
experiments that give you hands-on "bench" 
experience, 

* Industry Certification Training Guide — provided 
with four of our programs. Prepares you for 
examinations you may take for your professional 
license or certification. 


Payment Plans ~ No Finance Charges 


To help you get started on your education, Peoples 
College has reduced tuition rates and offers low 
monthly payment plans with no finance fees. So 
don't delay, call or write for more information 
today! 

For COLOR CATALOG Mail Coupon or 
Call TOLL FREE 1-800-765-7247 


PfHgrjrm offered only in LniiecJ Slalei, Canada, Puerto RtCO 
and Vj;gfn Stands. No Obligation. No ales person ivfffl stf. 

Our programs are accredited by the Accrediting 
Commission of the National Home Study Council 

- X - - 

’ YES! I would like to know more about your 1 
l training programs. Send a catalog to: 1 

i 1 

, Name , 

* Address * 

| City . __ , 

1 State _ Zip * 

Phone # | 

Peoples College : 

OF INDEPENDENT STUDIES, 

, 233 Academy Drive • P-O, Box 421760 , 
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offerings in resistors, ca- 
pacitors, trimmers, and po- 
tentiometers, You'll also be 
able to find active devices 
from diodes and LED 
lamps to digital and linear 
integrated circuits, micro- 
processors . and memo- 
ries. Packaging products 
being offered include 
breadboards, enclosures, 
connectors, fans, heat 
sinks and power supplies. 
Manufacturing equipment 
from Jim-Rak includes sol- 
dering irons and hand 
tools. Reference and text 
books of interest to the 
electronics community are 
also listed in the catalog. A 
state-by-state listing of 
over 300 of Jim-Pak s 
stores is included. 

THE MODERN 0SCILLA10R 
CIRCUIT ENCYCLOPEDIA; by 
Rudolf E Grai TAB Books, 
Division of McGraw-Hill 
Inc*, Blue Ridge Summit, PA 
17294 0850; Tel. 
1-800-822-8138; $12.95. 

This circuit encyclopedia 
is a handy reference for 
those who want instant ac- 
cess to more than 250 
proven, practical oscillator 
circuit designs. Some of 
the circuits contain late- 
model ICs that simplify 
their construction and re- 
duce the number of com- 
ponents needed. Needless 
to say, they add to the ver- 
satility and reliability of the 
34 resulting oscillator. 


Mr. Grafs encyclopedia 
includes schematics for vir- 
tually every type of os- 
cillator circuit that has ever 
been designed — some 
that are very familiar and 
others that are obscure — 
even to experts. The 
names of many of the os- 
dilator circuits are familiar 
to students and seasoned 
professionals alike. Their 
operation is taught in engi- 
neering classes as well as 
vocational and military tech 
schools. There are, for ex- 
ample, the old familiar 
Armstrong, Clapp, Colpit- 
is, Franklin, Hartley, Hertz, 
Miller, Pierce and Wien- 
bridge oscillators as well as 
audio, blocking, crystal, 
multivibrator and electron- 
coupled versions. 


OSCILLATOR CIRCUIT 
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The schematics and de- 
scriptions are organized by 
application for easy refer- 
ence, The circuit sche- 
matics and descriptive text 
have been reproduced in 
the same form in which 
they were originally pub- 
lished in such sources as 
Radio-Electronics. This 
was done by Mr, Graf to 
prevent transcription errors 
and make them instantly 
recognizable to readers 
who might have seen them 
in the past. The original 
source for each circuit is 
listed in a section at the 
back of the encyclopedia. 
That permits readers to re- 
fer back to the source pub- 
lications for additional infor- 
mation on construction and 
application. 

THE ARRL SATELLITE AN- 
THOLOGY: 2nd Edition; from 


The American Radio Relay 
League, 225 Main Street, 
Newington, CT 06111; $8.00. 

In the 30 years since the 
first amateur-radio satellite 
was launched, satellite 
technology has become in- 
creasingly sophisticated. 
Nevertheless, communica- 
tion with satellites has be- 
come easier. This collec- 
tion of articles from ARRL’s 
QST magazine is intended 
to help amateur radio oper- 
ators participate in satellite 
communications; they dis- 
pel the myth that satellite 
operating is expensive and 
difficult. 
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Amateurs can access 
satellites with equipment 
they already own. The infor- 
mative articles discuss ac- 
tive amateur satellites, 
their operating features, 
and how to access them. 
Several articles, whose 
content is still valid today, 
were retained from the first 
edition. Subjects include 
satellite tracking and con- 
versing with other oper- 
ators in other countries. 
More recent articles dis- 
cuss presently operating 
satellites such as AMSAT- 
OSCAR 13. and took at the 
next generation of OSCAR 
satellites, 

TROUBLESHOOTING & RE- 
PAIRING ELECTRONIC MU- 
SIC SYNTHESIZERS; by De- 
Iton T. Horn. TAB Books, 
Division of McGraw-Hill 
Inc., Blue Ridge Summit, PA 
17294-0850; Tel. 
1-800-822-8138; $16.95. 

As music synthesizers 
become more popular, 


there is an increasing de- 
mand for instruction mate- 
rial on their maintenance 
and repair. This book was 
written for musicians who 
want to repair their own 
equipment as well as elec- 
tronic hobbyists and tech- 
nicians who need a reliable 
source of information on 
synthesizer troubleshoot- 
ing and repair Mr Horn's 
book gives complete, step- 
by-step instructions for ser- 
vicing synthesizers and re- 
placing their components. 
Both the older analog and 
more modern digital instru- 
ments are covered. 

The first half of the book 
is devoted to locating and 
repairing problems that 
commonly occur in analog 
synthesizers. Those in- 
clude nonexistent, weak, 
or noisy output signals. 
Also described are meth- 
ods for repairing voltage 
sources, function gener- 
ators and keyboards. 

The book's second half 
covers digital synthesizers. 
It gives instructions for re- 
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pairing digital oscillators, 
amplifiers, and their power 
supplies. Topics discussed 
include logic probes and 
logic pulsers. One whole 
chapter is devoted to MIDI 
with discussion of cabling, 
channels and circuitry. In- 
structions are given on 
what to do if your syn- 
thesizer fails to respond to 
MIDI commands. In addi- 
tion, the book offers advice 
on how to restore old or 
unusable synthesizers as 
well as how to modify and 
expand existing units. 




Countersurveillance 


Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices — and 
how to defend against experienced 
information thieves — been placed 
in one VMS video * If you are a 
Fortune 500 CEO , an executive in 
any hi-tech industry ; or a novice 
seeking entry into an honorable , 
rewarding field of work in 
countersurveillance , you must 
view this video presentation again 
and again . 


Wake up! You may be the victim of 
stolen words — precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you arc not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
“sweep 1 ' a room clean. 

There is a thriving professional service 
steeped in high-tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation chat you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 
straightforward, exclusive talk than was 
ever attempted before. 

Foiling Information Thieves 

Discover the targets professional 
snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high-tech companies, any competitive 
industry, or even small businesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 
unlimited in the mind of man — es- 
pecially if he is a thief! 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 



CALL 

NOW! 


HAVE YOUR 
VISA or MC CARD 
AVAILABLE 


what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 


Stolen Information 
The open taps from where the informa- 
tion pours out may be from FAXs, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the user's understanding that 
someone may be listening or recording 
vital data and informat ion greatly reduces 
the opportunity for others to purloin 
meaningful information, 

| CLAGGKINC. ^ 
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The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio- frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 
bug, and what to do when you find it? 

Bugs of a very small size are easy to 
build and they can be placed quickly in a 
matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 
bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice-acti- 
vated (VOX) and remote-activated bugs. 

Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser- 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on. The professionals disclose that 
computers yield information too easily. 

This advertisement was nor written by 
a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home* After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 
may very well consider a career as a coun- 
tersu rve i li ance p rofess i o n a 1. 

The Dollars You Save 

To obtain the information contained in 
the video VHS cassette, you would attend 
a professional seminar costing $350-750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49.95 (plus 
$4,00 P&H) you can view Counter sur- 
veillance Techniques at home and take 
refresher views often. To obtain your ^ 
copy, complete the coupon or call ■ 
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Subscribe to the best electronics magazine — 
the one that brings you the latest high-tech 
construction projects, feature articles on new 
technology, practical troubleshooting 
techniques, circuit design fundamentals, and 
much more. 

Electronics Now looks to the future and shows 
you what new video, audio and computer 
products are on the horizon. Whafs more 
you'll find helpful, monthly departments such 
as Video News, Equipment Reports, Hardware 
Hacker, Audio Update, Drawing Board, 
Computer Connections, New Products, and 
more. All designed to give you instruction, tips, 
and fun. . 


Electronics Now gives you 
exciting articles like: 

• Buyer’s Guide to Digital 
Oscilloscopes 

• Build A Scanner Converter 

• Single-Chip Voice Recorder 

• Build A MIDI Interface for your PC 

• Troubleshoot Microprocessor 
Circuits 

• Build A High-Power Amplifier for 
your Car 

• Add Music On Hold to your Phone 

• All About Binaural Recording 

• VGA-to-NTSC Converter 
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VFX 

DIGITAL SIGNAL PAOC6SSOA 


WOULD YOU LIKE TO CHANGE THE 

pitch of your voice or create 
such special audio effects as 
echo or reverb? We will show 
you how to build a voice effects 
processor (or VFX processor, for 
short) that can generate such 
unusual effects. We'll explain 
the basic algorithms used to 
perform these DSP (digital sig- 
nal processing) techniques, and 
examine the heart of 
the VFX hardware, the 
Analog Devices-2105 
digital signal process- 
ing microcomputer, if 
you’re on a tight bud- 
get, you’ll appreciate 
that this project costs 
much less than any 
commercial single- 
effect generator. 

Before we describe 
the details of the hard- 
ware and software, let s 
look at what the VFX 
processor does. The 
VFX processor accepts 
audio signals, digitally 
processes the informa- 
tion in one of three 
user-selected modes, 
and amplifies the sig- 
nal for listening with a 
speaker or a pair of 
headphones. All you 
need besides the VFX 
processor is a micro- 
phone, a pair of head- 
phones, and a 9-volt 
DC power source — all 
of which are available 
from the source given 
in the Parts List. 

Basic operation 

The VFX block di- 
agram is shown in Fig. 

1. A four-position DIP 
switch (of which only 
three are used) puts 
the VFX into one of 
four operating modes: 
harmonizer, echo, re- 
verb, and test. Thble 1 
shows the DIP switch 


positions for each mode. The 
harmonizer voice effect raises 
or lowers the pitch of your voice. 
A high pitch makes you sound 
as if you're breathing helium, 
and a low pitch makes you 
sound like a baritone singer. In 
this mode, a single-digit LED 
readout indicates the pitch 
change level; 0 is the maximum 
down shift (IJ%?ce Hz) and 9 is 



little DSP goes a long way 
in generating unusual 
sound effects. 

CRAIG BORAX and DAVID BECK 


the maximum upshift ( + 305 
Hz). The VFX board powers up 
in level 4, which is no shift at all, 
A shift button lets you step 
through the range of pitch 
shifts; after 9 the processor re- 
turns to 0. Each pitch shift in- 
crement is approximately 51 Hz; 
we’ll explain why later. 

The echo effect has an ad- 
justable delay; you can decrease 
the echo delay time by 
pressing the shift 
button. In this mode 
the LED displays a 
number from 9 to 0 in- 
dicating a delay time of 
0.63 to 0 seconds. 
Each press of the shift 
button decreases the 
time delay by 70 milli- 
seconds. 

The reverb effect is 
similar to the echo 
effect, except that the 
delay time is fixed at 78 
milliseconds and the 
amplitude of the feed- 
back signal is adjusta- 
ble from 0.5 to 0 with 
the shift button. The 
effect is more subtle 
than the echo effect 
and simulates the 
acoustics of a large 
room. 

The test mode helps 
troubleshoot the VFX 
board. The test mode 
will be discussed in 
greater detail later on. 


The basic circuit 

As shown in the 
block diagram (Fig. 1), 
the VFX processor con- 
sists of a microphone 
input circuit that uses 
a National Semicon- 
ductor TP3054 CO- 
DEC (coder-decoder), 
an Analog Devices 
ADSP-2105 DSP (dig- 
ital signal processor), 
an 8K x 8 EPROM 
(eraseable program- 
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FIG. 1— VFX BLOCK DIAGRAM. The VFX has a microphone input, a CODEC, a DSP, 
EPROM, SRAM, power-supply circuitry, and audio conditioning. 


mable read-only memory), two 
8K x 8 SRAM's {static-random 
access memory), power-supply 
circuitry, and audio con- 
ditioning’ The CODEC incorpo- 
rates an input anti-aliasing fil- 
ter. an A/D converter, a D/A 
converter, an output filter, and 
control circuitry. The SRAM's 
provide 8Kx 16-bit words of 
data storage to supplement the 
2105's internal 512 words. The 
DSP can access external memo- 
ry in 100 nanoseconds but has 
an internal wait-state generator 
to allow the use of slower de- 
vices. The VFX processor has 
three wait states programmed 
for external data memory ac- 
cess. 

The VFX processor performs 
four functions; the theory of op- 
eration for each implemented in 
hardware is virtually identical. 
The software makes the hard- 
ware perform these multiple 


effects. The EPROM hex code 
will be posted on the RE-BBS 
(516-293-2283, 1200/2400, 
8N1), as a file called VFX.HEX. 
Let’s look at the algorithms used 
for each effect. 

Algorithms 

The harmonizer shifts the 
pitch of an audio signal, such as 
music or speech, up or down. 
One of the most widely known 
uses of this technique is seen in 
the novelty musical group, the 
Chipmunks. Recorded in the 
early 60’s, the Chipmunks’ up- 
pitch effect was made simply by 
playing back audio tapes at a 
higher speed. Today, the high- 
tech approach is to use digital 
signal processing. 

The principal algorithms per- 
formed by the DSP hardware for 
the harmonizer are the fast 
Fourier transform (FFT) and the 
inverse FFT (iFFT). Those al- 


TABLE 1— DIP SWITCH SETTINGS 



SI -a 

Sl-b 

S1-c 

Si-d 

Harmonizer 

X 

ON 

ON 

ON 

Echo 

X 

OFF 

ON 

ON 

Reverb 

X 

ON 

OFF 

ON 

Test Mode 

X 

OFF 

OFF 

ON 


gorithms convert the audio sig- 
nal in the time domain to the 
frequency domain, and then 
back again. Figure 2 shows an 
original audio signal and the 
data at each stage in the process 
as it is spectrum-shifted. Figure 
2-a plots the audio input versus 
time. Figure 2-b shows the fre- 
quency spectrum of the audio 
signal in 2-a. Figure 2-c shows 
the original spectrum at the top 
and the up-shifted spectrum at 
the bottom. Figure 2-d shows 
the original audio signal on top 
with the processed audio sig- 
nal, which contains higher-fre- 
quency components, at the 
bottom. 

The timing of the algorithm of 
the harmonizer is shown in Fig, 

THE FFT 

The Fourier series and its related 
transforms and algorithms are widely 
used in electronics. The Fourier trans- 
form (FT) is a mathematical method for 
converting a signal from the time do- 
main to the frequency domain, or simply 
a way of expressing a continuous wave- 
form as a series of sine waves. The fast 
Fourier transform (FFT) is an algorithm 
enhanced for computer computation of 
a discrete Fourier transform (DFT), 
which is the digital equivalent of the 
Fourier transform. R-E 




FIG, 2— HARMONIZER ALGORITHM, In a you seethe audio input vs, time, b shows the 
frequency spectrum of the audio signal, c shows the original spectrum at the top and 
the up-shifted spectrum at the bottom, and d shows the original audio signal on top 
with the processed audio signal at the bottom. 
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FIG. 3— HARMONIZER TIMING DIAGRAM. The Input signal is sampled at a 6.5-kHz rate 
and fills buffer #1 in 19.7 milliseconds with 128 samples. The next 126 samples are 
stored in buffer #2. 


3, and its block diagram is 
shown in Fig. 4. In Fig. 3, the 
input signal from the micro- 
phone is sampled at a 6,5-kHz 
rate. At that rate buffer #1 is 
filled in 19.7 milliseconds with 
128 samples. (That determines 
the pitch resolution because the 
resolution in the frequency do- 
main is the inverse of the sam- 
pling period, or 50.7 Hz.) Then 
the next 128 samples are stored 
in buffer #2, (The double- throw 
switch In Fig. 4 is there to sug- 
gest the toggling from one buff- 
er to the other) While buffer #2 
is being filled, the VFX pro- 
cessor begins the harmonizing 
effect by processing buffer #1 
through a 128-point FFT, then 
comes the shift, and then the 
IFFT. The entire FFT/Shift/IFFT 
algorithm takes approximately 
6 milliseconds so that all pro- 
cessing is finished before the 
next buffer is filled. That allows 
real-time processing with a 
minimal two -buffer delay of 
39.3 milliseconds between the 
time the microphone input ar- 
rives at the VFX processor and 
when it is output to the speaker. 

The echo-effect algorithm 
uses a digital Implementation of 
an adjustable-length analog de- 
lay line as shown in Fig. 5. The 
input signal from the micro- 
phone is sampled at a 6.5-kHz 
rate. It is then summed with the 
delayed signal received n x 455 
periods ago (where n is a 
number from zero to nine as 
shown on the VFX’s LED dis- 
play). The delay line is imple- 
mented in 4K of external SRAM. 
The software allows the adjust- 
ment of the delay from 0.63 to 0 
milliseconds. 

The reverb effect is very sim- 
ilar to the echo effect (see Fig. 6) 
except that the length of the de- 
lay line is fixed at 78 millise- 
conds, and the reflection factor 
is adjustable from 0% to 50% 
with the shift button. The re- 
flection factor determines the 
attenuation of the signal before 
it is stored in the delay line and 
simulates the reflection factor 
of a room. 

The test mode can be used 
during hardware checkout to 
isolate problems with your VFX 
board. Well discuss how to use 
the test mode later. 


Circuitry 

The schematic diagram for 
the VFX processor is shown in 
Fig. 7. The ADSP-2105 DSP mi- 


croprocessor, ICI, has IK x 24- 
bit words of fast program mem- 
ory (PM) on chip. An on-chip os- 
cillator requires a 10-MHz 
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FIG. 4 — HARMONIZER BLOCK DIAGRAM. The double-throw switches indicate the 
toggling from one buffer to the other. While buffer #2 is being filled, the VFX processor 
begins processing buffer #1. 


crystal (XTAL1) and two small 
capacitors (Cl and C2). On 
power-up and after a reset, the 
2105 boots the program from 
the EPROM (IC2) into the on- 
board memory. The boot func- 
tion is built into the 2105 and it 
allows a slower and inexpensive 
EPROM (250 ns) to supply the 
IK words (3K bytes) of PM. The 

BOOT MEMORY SELECT (BMS) OUt- 

put of the 2105 selects the 
EPROM, and the addressing is 
automatically generated on the 
external address bus. The selec- 
tion of the program booted can 
be programmed by the 2105, 
but to simplify the VFX hard- 
ware and software, the program 
is selected by setting the three 
most-significant bits (MSB's) of 
the EPROM's address with DIP 
switch SI. 

In addition to the on-board 
PM, there is Q.5K x 16-bit words 



RG. 5— ECHO-EFFECT BLOCK DIAGRAM. A digital implementation of an adjustable- 
length analog delay line is used. 



FIG. 6— REVERB EFFECT BLOCK DIAGRAM. The length of the delay line is fixed at 78 
milliseconds, and the reflection factor is adjustable from 0% to 50%, 
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THE ADSP-2105 


The Analog Devices ADSP-2105 is 
the engine of the VFX processor The 
ADSP-2105 is a second-generation dig- 
ital signal processing (DSP) microcom- 
puter based on the earlier ADS P-21 00. It 
has significant architectural improve- 
ments over earlier generations (see 
block diagram in Fig. 10). The 2105 has 
bulN-in data memory RAM (0.5K x 16 
bits) and program memory RAM (IK x 
24 bits) so it really is a DSP microcom- 
puter and not a microprocessor. Both of 
those memory banks are expandable 
with off-chip fast static RAM. That allows 
the program memory to be loaded, 
using the resident boot memory loader, 
from a slow PROM or EPROM (250 
nanosecond access) and keeps high- 
speed data transfer inside the chip to 
reduce EMI and board-layout require- 
ments. 

The program and data memory can 
be easily expanded off*cbfp— as has 
been done with the VFX processor— 
when the internal data memory is not 
sufficient for the algorithms. The chip 
has resources built-in to simplify exter- 
nal memory hardware interfacing. They 
include separate selects for program 
memory, data memory, and boot memo- 
ry, and a programmable wait-state gen- 
erator to allow for slow external 
memories. 

The 2105 incorporates several pe- 


ripheral devices and their associated in- 
terrupts. There is a built-in 16-bit interval 
timer with programmable prescaler and 
interrupts, A high-speed synchronous 
serial interface (SPORTi) can interface 
to p*law and A-law CODECS using 
hardware companding as well as digital 
audio-oriented D/A and A D converters. 
Additionally, the serial port can connect 
multiple 21 05’s together in parallel pro- 
cessing applications. 

The ADSP-2105 also offers high per- 
formance by virtue of its instruction set. 
With a 100-nanosecond cycle time, mul- 
tiple operations per cycle, and zero- 
overhead looping, the numerical perfor- 
mance of the chip is respectable. In ad- 
dition, the 1 -micron low-power CMOS 
processing holds power dissipation to 


less than 1 watt; a powerdown mode 
reduces the power consumption to a 
mere 80 milliwatts. 

The ADSP-2105 incorporates three 
execution units; 

» Barrel shifter 

• Arithmetic Logic Unit (ALU) 

• Multiplier Accumulator (MAC) 

The three units are optimized for their 
specific function, and are. therefore, 
very fast, completing any instruction in 
one cycle. Access to the three execution 
units is made via registers associated 
with each execution unit. For example, 
the ALU has the following 16-bit regis- 
ters: 

AXQ, AX1, AY0. AY1, AR, and AF 
The MAC has: 

MX0, MX1, MY0, MYl t MR0, MR1, MR2, 


LISTING 1 


Start: 

lO=buffer#i; 

MO=l; 

I4*bu£fer#2; 

MO*l; 

CNTR-2048 ; 

DO MOVE BUFFER UNTIL 
AR=PM(I4,M4); 

DM( 10, MO )=AR; 

MOV BUFFER : 


CE; 


{Address of buffer#! in DMD} 
(Post modify value) 

{Address of buffer#2 in FKD} 
{Post modify value) 

[Number of words in buffer) 
(Do loop) 


{End of the loop) 
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FIG. 10— ADSP-2105 BLOCK DIAGRAM. The 2105 has built-in data memory and pro- 
gram memory implemented in fast SRAM. That keeps high-speed data transfer inside 
the chip. 
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FIG* 11— THE EZ-LAB KIT Includes a demo board, an ADSP-21CW5 family assembler, 
linker, and other miscellaneous development software* You can design and debug 
software for certain applications at minimal cost 


and MF 

The barrel shifter has: 

SB, SI, SE, SRI, and SRQ 

In addition, the ADSP-2105 incorpo- 
rates two data address generators 
(OAG’s), one of which can perform the 
bit reversing that is required for certain 
FFT algorithms. One DAG accesses 
program-memory data (PMD) and the 
other accesses data-memory data 
(DMD). The DAG's use a set of three 
registers to control indirect addressing 
and circular buffers. Those are the index 
registers (10 to 17), the modify registers 
(MO to M7), and the length registers (L0 
to L7). For example, by setting up the 
registers so that 10 has the starting ad- 
dress, MO has a value of 1, and L0 is 
zero, blocks of data can be moved from 
one buffer to another with very little pro- 
gramming (see listing 1). 

To be successful, any microcomputer, 
including a digital signal processor, 
must have readily available low-cost 
software tools. Analog Devices has sup- 
plied the ADSP-2105 with quality soft- 
ware tools at a reasonable price. The 
assembly language is algebraic and 
straightforward. Included is a powerful 
personal computer-based software sim- 
ulator that allows software debugging 
without an expensive in-circuit emulator 
(ICE). 

The ADSP-2105 has the same kind of 
interrupt handling capabilities as other 
microcomputers. The interrupts can be 
individually masked or enabled, edge- 
triggered or level sensitive. Interrupts 
are vectored to the program memory lo- 


LISTING 2 


1RQ2 OOQ4h 
SFORTQ ( Transmit) OOOBh 
S PORT 0 C Rec e I ve ) 00 OCh 
SFOKT1 (Transmit) OOlOh 
SF0RT2 (Receive) 001 4h 
TIMER 0018b 


cations shown in Listing 2* A second 
mirror set of Data registers can be en- 
abled to facilitate fast context switching 
during its interrupt servicing. The device 
has on-chip clock generation circuitry 
and is packaged in a 68-lead plastic 
leaded chip carrier (PLCC). 

The VFX processor described in this 
article was developed with Analog De- 
vices' ADS P-21 01 EZ-Lab Kit (see Fig. 
11), The Analog Devices EZ-lab kit in- 
cludes an EZ-LAB demonstration 
board, an ADSP-2101/5 family as- 
sembler, linker and other miscellaneous 
development software* including the es- 
sential si mutator. With this package one 
can design and debug software for cer- 
tain applications with excellent results at 
minimal cost* Of course, an in-circuit 
emulator (ICE) will speed up the de- 
velopment process, although, of course, 
at a much higher price: the EZ-Lab kit 
sells for iess than $500 dollars, and an 
emulator costs more than $2000 dollars. 
For people with limited capital resources 
and small to medium complexity al- 
gorithms, the kit is great. R-E 


of on-board data memory (DM)* 
Since that is not enough to per- 
form the 128-point FFT and 
1FFT, two external static RAM's 
are also attached to the data 
bus, one for the high byte (IC9), 
and one for the low byte (ICS) of 
the memory. That 2x8K bytes 
of SRAM addressed by the 2105 
is accessed when the data mem- 
ory select Toms) strobe Is ac- 
tive. 

The seven-segment LED dis- 
play adds to the interactivity of 
the VFX processor, and is writ- 
ten to as if it was external pro- 
gram memory* The program 

MEMORY SELECT (PMS) Signal 

from the 2105 is activated to 
latch data from the bus into 
IC11 (the seven-segment BCD 
latch/decoder/driverh which 
then drives the seven segment 
display* No decoding is required 
for the selection of IC11 because 
there is no external program 
memory in the system* 

The VFX processor uses a CO- 
DEC to digitize the audio input 
and convert it into a serial data 
stream. The CODEC interfaces 
directly with the 2105's syn- 
chronous serial port SPORT1, 
which includes pins 52-56* 
SPORT 1 is configured for 8-bit 
synchronous data transfer with 
word-framing sync pulses and 
p,-law companding. The 2105 
generates a l*66-MHz serial 
clock (sclki) and 6*5-kHz fram- 
ing pulses on transmit frame 
SYNC (TFSl) and receive frame 
sync (rfsi) to synchronize the 
data transfer. 

The CODEC implements fi- 
law companding, which im- 
proves the dynamic range of the 
conversion by taking advantage 
of human perception of sound; 
that is, that the ear is much 
more sensitive to noise in low- 
level (volume) signals than in 
high-level signals. The CODEC 
receives and transmits 8 bits of 
data, and the digital signal pro- 
cessor has built-in companding 
hardware to convert it into a 14- 
bit number. 

The other components of the 
VFX processor are the power 
supply and analog components* 
The VFX board accepts + 9 volts 
DC and generates -9, +5, 
+ 5.1, and -5*1 volts DC* Volt- 
age converter IC7 (a TSC7660) 
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FIG. 8 — PARTS-PLACEMENT DIAGRAM. Make sure that you install the mono jack at J1 
and the stereo jack at J2. 


PARTS LIST 


All resistors are %-watt, 5%, un- 
less otherwise noted. 

R1^R3— 120,000 ohms 
R4, R9, R12-R19, R22-R29, 
R33-R39, R41-R49 — not used 
R5-R8 — 10 T 000 ohms 
R10 t R11— 220,000 ohms 
R20, R21— 1000 ohms 
R30— 10 ohms 

R31— 470 ohms (x7), 14-pin DIP 
R32—1 0,000 ohms ( x 5). 6-pm SIP 
R40— 1 0,000 ohms, multiturn po- 
tentiometer 

R50— 200,000 ohms, multiturn po- 
tentiometer 

Capacitors 

Cl, C2— 20 pF t 100 volts, ceramic 
C3-C7—10 \lF , 35 volts, electrolytic 
G8, C9, Cl 1 -Cl 5, 01 7— Cl 9 , 
C23-C29, C31-C34, C36-C39— 
not used 

CIO— 220 jxR 25 volts, electrolytic 
Cl 6— 10 \xF t 6.3 volts. Tantalum 
electrolytic 

C20-C22— 1 p.F, 50 volts, ceramic 
C30 — 0.047 p.F, 100 volts, ceramic 
C35— 47 pF, 100 volts, ceramic 
C40-C50 — 0,1 p,F, 100 volts, ce- 
ramic 

Semiconductors 

IC1— ADS P-21 05KP40 DSP pro- 
cessor 

IC2 — 27256*25 32K x 8 EPROM 
{256 K} 

IC3— -TP3054J CODEC 
IC4 — LM741N op-amp 
IC5—LM386N-3 audio amplifier 
IC6—7G60SGPA voltage converter 

generates the negative supply 
from the positive supply A 5- 
volt DC regulator (IC7, a 7805) 
supplies +5 volts DC to the 
2105 and ail logic EC's, and two 
48 Zener regulators (D1 and D2) 


IC7 — 7805T 5-volt regulator 
108, IC9 — 6264-15 SRAM, 150 ns 
I CIO — 74HC14N hex Schmitt trig- 
ger inverter 

IC11 — CD4511 7-segment decoder/ 
driver 

D1, D2 — 1N5231B 5.1 -volt Zener di- 
ode 

D3“— 1N4001 diode 
D1SP1 — LTS6780R 7-segment 
common cathode LED 
Other components 
XTAL1— TO-MHz crystal 
SI— 4-position DIP switch 
S2, S3— momentary pushbutton, 
MO, 

Jt— 2mm DC power jack 
J2 — mini stereo jack 
J3— mini mono jack 
Miscellaneous: 1C sockets, 9-volt 
DC wail transformer, microphone, 
headphones, PC board, solder, 
etc. 

Note: The following items are 
available from American Dis- 
tributors, Inc,, 9 Whippany 
Road, Whippany, NJ 07981 
(800) 877-0510: 

• VFX kit (includes PC board 
and all PC-mounted compo- 
nents)— $105 

(plated through holes, solder 
masked and silkscreened) 

• 9-volt wall transformer— $12 

• Headphones— $15 

• Microphone — $16 

Add $5 shipping and handling. 
Check, MasterCard, or Visa. 

generate the analog voltages of 
plus and minus 5.1 volts DC. 
Op-amp IC4 and audio amplifier 
IC5 condition and amplify the 
audio input and output, respec- 
tively 


Construction 

The VFX processor is easy to 
build. AH the necessary compo- 
nents including a double-sided 
PC board, al! ICs, semiconduc- 
tors, and passive components 
are available from the source 
given in the Parts List. A micro- 
phone, DC wall outlet trans- 
former, and headphones are 
also available if you don't al- 
ready have them. WeVe pro- 
vided foil patterns in case you 
want to make your own PC 
board. 

Following Fig. 8 as a guide, 
mount the components begin- 
ning with the resistors. Next in- 
stall the capacitors, the crystal, 
switches, jacks, voltage reg- 
ulator (IC7), and then all of the 
IC sockets. Make sure you don't 
install the input and output 
jacks in the wrong locations. 
The output jack has three ter- 
minals so that if you use head- 
phones you'll hear sound from 
both sides. Be sure to orient the 
polarized capacitors correctly. 
Do not install the IC's yet and 
don't remove them from their 
packaging just yet either. When 
you Ve completed the soldering, 
carefully double check parts 
placement and look for solder 
splashes and bridging. The 
completed VFX card is shown in 
Fig, 9, 

Hardware checkout 

Now we will perform a hard- 
ware checkout, one 1C at a time. 
Precautions against static dis- 
charge should be followed when 
handling the ICs, Electrostatic 
discharge can cause veiy subtle 
damage in the 1C that can be 
hard to find — the kind that is 


FILTER DESIGN SOFTWARE 

The digital filter used in the echo and 
reverb effect was designed with the filter 
and digital analysis software (FDAS) 
from Momentum Data Systems soft- 
ware. The software was used to imple- 
ment a finite impulse response (FIR) 
filter. The optional code generator wrote 
the source code for the filter, given its 
characteristics. The package also runs 
on the ADS P-2 101 processor and other 
family members. The FDAS software 
can also implement other kinds of digital 
filters than FIR, including infinite im- 
pulse response (HR) and some analog 
equivalents. R-E 







COMPONENT SIDE of the VFX board. 


6 INCHES 



SOLDER SIDE of the VFX board. 


worth avoiding. 

First apply 9-voit DC power to 
J1 and verify that there is 5 volts 
on the power pins of each IC 
socket. When verified, remove 
power from the board and plug 
in IC6, the negative-supply gen- 


erator. Now reapply 9-volts DC 
to JI and measure pin 5 of IC6; 
the voltage should be the nega- 
tive of the voltage on 1C6 pin 8 or 
- 12 volts (whichever is less). 
Next, check pins 1 and 4 of 
IC3 for “5 volts ±0.2 volt and 
+ 5.0 ± 0.2 volt, respectively. 


Install ICh IC2, IC10, and IC11 
in their respective sockets. For 
the RAM test, set all the SI DIP 
switches to the “on” position 
and apply power to the board. 
The LED display should show 
the number “6.” Press the shift 
continued on page 94 
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[BONUS! I 

Free case 
I with purchase 
1 of E 63 

[sgg Vatuej 

WITH 


AIWA XP-7 ~\F 
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WITH IN CAR USE 

• 1-tilt dual D/A converter 

• S-tim©5 oversampling digital filter 

• optical digital cutout terminal 

• 24-random programmable memory 
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* Super T-I»ss 
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* J' preset graphic equalizer 

* 5-band spectrum analyzer 

* wireless remote 
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PANASONIC RQ-S35V 
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* Ultra compact size 
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* S-KBS 6 Dolby NR 
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Recnargebie battery and charger. 
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by 6 une screen 
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* Business Card function 
1SHA-840CI 
Sugg, Retail *499.95 
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• Auto reverse Mega Bass 
2 k sound system with 
variable control 

• Dolby nr 
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* sound Charger technology 
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iPAN-9000] S«0095 
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BLOOD PRESSURE TG 
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■ Water resistant to SO meter 
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* 11 -functlon tone remote 

* Auto logic ooeration. 
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The latest in electronics is only a 


« cameras 

- Darkroom supplies 

- video Equipment 

* Televisions 

- m-H stereo Equipment 

* Ratable/ Personal Audio 

* iMAphones 

* Cellular Phonos 


* Computer Equipment 

• Business Machines 

- caJouiators/Offcantwr* 

• Electronic Games 

- watches/sungiassM 

- Small Home Appliances 

* Jewelry 


Mali order Dept: 

455 smith street, Brooklyn, NY. 11231 

e$ Aua 92 


Visit our superstores at 

67 west 47th street 115 west 45th street 

Bet 5 th & 6 th, NYC CA. UC « 00 ia& 89 t 880 Set. fth 4 BWay, NYC CA_ UC ! 0 OO 13 l-&tlG 28 

1 - 212 - 921- 1287 

Sun. UMOSiCO, Mon.-murt SSMcOO, Frl. 9:30-2:00, Closed Saturday 

A New York Landmark for over 26 years / 


Ttni free line is open 
SUN. 10-5. GAILY 8-7, FRl 8-2 
Local lines are open 
SUN. 10-5, DAILY 9-.306, FRL 9c302 
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NotWorking 

Networking 

Learn about basic and advanced equipment 
for troubleshooting LAN’s. 



Gary McClellan 


THIS IS PART 2 OF A THREE-PART SE- 

ries on troubleshooting local- 
area networks (LAN's)* In Part 1 
we presented technical back- 
ground on network tech- 
nologies including cable types, 
topologies, signal schemes, and 
access protocols. This time we 
introduce the tools and test 
equipment necessary to service 
LAN’s quickly and effectively 
Next time we'll put our knowl- 
edge to work in diagnosing and 
solving easy and difficult net- 
work problems. 

Experts say that cable faults 
cause more than 70% of ail net- 
work failures. Cable faults may 
sound simple in theory but, in 
practice, diagnosing and locat- 
ing them can bring strong men 
to tears. However, common 
sense, good test equipment, 
and intelligent substitution 
techniques can take you a long 
way toward rapid, inexpensive 
repair. 

Common sense helps you lo- 
calize the problem to avoid 
wasting time performing irrele- 
vant tests. Good test instru- 
ments are your eyes and ears 
into the LAN: equipment can be 
as simple as a $20 digital multi- 
meter ( DMM) or as complex as a 
time-domain reflectometer 
(TDR) costing thousands of dol- 
lars, (A TDR uses radar-like 
techniques to measure the dis- 
tance to a cable fault. Typically a 
test instrument transmits a sig- 
nal and measures the time it 


takes for its reflection to return 
to the source*) 

Gone are the days of mind- 
lessly swapping computers, 
boards, and cables. Instead we 
use intelligent swapping to lo- 
calize a problem, and then use 
appropriate test equipment to 
find the suspect part. Next we 
install a substitute, and if the 
LAN comes to life, that part re- 
mains* Otherwise, we will re- 
peat the process until the fault 
disappears and the LAN comes 
on-line. 

Some training firms claim 
that only a screwdriver is re- 
quired to sendee a LAN* We 
won't go that far — but with the 
techniques discussed here, 
well come close. 

Hand tools 

Common hand tools are 
useful in servicing LAN s. Thble 
1 describes the basic require- 
ments: youTl probably add 
other, more specialized tools to 
the list as time goes on. 

One quick and easy way to get 
the tools you need is to buy a 
Jensen tool kit* For example, 
the reasonably priced JTK-5 
tool kit contains all the essen- 
tials for servicing Ethernet 
LANs, Also check with Jensen 
for tools and tool kits suitable 
for twisted-pair and Tbken Ring 
LAN’s, 

Probably the most common 
problem in LAN service is con- 
nectors, Sooner or later, you'll 


have to replace a bad one. The 
best way to learn the proper 
techniques is to work with 
someone already skilled in the 
art* Failing that, there are other 
resources* Try a local electronic 
parts distributor for manufac- 
turers literature on connector 
installation. Or locate a copy of 
the Radio Amateur s Handbook t 
published by the American Ra- 
dio Relay League. The Con- 
struction Practices chapter of 
that handbook describes the 
proper way to install BNC-type 
coaxial connectors* You might 
also contact AMP and other 
manufacturers to request as- 
sembly information on their 
crimp-on coax and RJ-xx series 
connectors* The sidebar lists 
several sources of information. 

The DMM 

No service technician in his 
right mind would be caught 
dead without a DMM: it is liter- 
ally indispensable. You can use 
it to service LANs, and also to 
check building AC-line power 
and repair electronic equip- 
ment of ail types, DMM's are 
available with a dazzling variety 
of features* If you are shopping 
for a DMM, choose a Si^-digit 
unit, like the one shown in Fig* 

1. that is easy to use, has the 
features you really need, and 
has a low price. Minimum LAN- 
specific requirements for a 
DMM include a 0 to 200 ohms 
range, a continuity beeper, a 0 53 
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FIG. 1 — A BASIC DMM, like the Fluke Model 70, is an indispensable tool for LAN 
troubleshooting. 


to 20-volts DC range, and a 0 to 
200-volts AC range. Most 
DMM's sold today meet those 
minimum specifications. 

Let's discuss briefly how you 
can use a DMM for LAN servic- 
ing. Resistance and continuity 
are probably the most used 
functions in LAN servicing. Use 
the ohms function to measure 
the resistance of cables and ter- 
minator resistors, and to locate 
shorts or opens in cables and 
connectors. A low-end range of 
0 to 200 ohms is important be- 
cause coaxial cables typically 
measure less than 5.0 ohms 
end-to-end, and twisted pair 
less than 20.0 ohms. To make 
this type of measurement, first 
power down the network to 
avoid affecting LAN operation. 
Disconnect questionable cables 
before making measurements. 
High-resistance cables can 
have partially severed wires or 
bad connectors. Test all termi- 
nators (connector bodies con- 
54 taining 50-, 91-, or 100-ohm 


resistors) to ensure proper re- 
sistance. Use the continuity 
function to locate shorts and 
opens in cables and connectors. 
Audible beeps are especially 
useful when working in dark or 
tight places like plenums 
(dropped ceilings). 

The DC function is useful as 
well. Ethernet LAN's carry 5-volt 
power and data to the trans- 
ceivers attached to the back- 
bone cable. Use the DMM to 
verify that power is present at 
the transceiver if it does not 
have a Power Good indicator. 
You can also use the DC volts 
function to verify voltages in 
emergency lights and uninter- 
ruptable power supplies 
(UPS's). 

Last but not least, use the AC 
volts function to measure AC 
power outlets and noise levels 
on the LAN cables. It is not un- 
common for power problems to 
cause trouble on a LAN, par- 
ticularly when the file server or 
hub computer is affected. Then 


the whole network may crash. 
Just check the outlet voltage 
with a DMM, and if it is outside 
the 105 to 125-volt AC operating 
range of most computers, call 
an electrician! 

Noise problems can be a big 
headache, especially on LAN's 
with unshielded twisted-pair 
(UTP) cable. Noise causes ran- 
dom data errors and, in serious 
cases, can crash the network. 
Measure noise with a DMM by 
connecting it to one end of the 
cable, making sure the other 
and is terminated properly. The 
DMM reading for a good UTP ca- 
ble can be in the range of 5 milli- 
volts or less. A high reading can 
uncover unusual faults such as 
a coil of excess cable or cable 
routed too close to EMI sources 
such as fluorescent lighting fix- 
tures, In fact, the author once 
determined that a 50-foot coil of 
excess UTP left on top of a light 
fixture by an installer was caus- 
ing intermittent problems on a 
newly installed LAN. The prob- 
lem drove everyone crazy for 
months! Using a DMM as a 
noise meter has limited utility 
because DMM's measure voltage 
in the kHz range, not in the 4 to 
18-MHz range typical of most 
networks protocols. 

Worse, DMM's don't measure 
impulse noise, which is es- 
pecially disruptive to LAN oper- 
ation. For that type of measure- 
ment, we must go to more 
specialized equipment such as 
that described in the following 
sections. 

Microtest cable scanner 

Micro test was the first compa- 
ny to provide specialized, all-in- 
one LAN test equipment such as 
the Microtest Cable Scanner. 
This handheld instrument con- 
tains everything you need to 
troubleshoot LAN cables, in- 
cluding ohmmeter, noise meter, 
time domain reflectometer 
(TDR). Ethernet activity 
monitor, and cable tracer. Best 
of all. the Cabie Scanner is rea- 
sonably priced and readily avail- 
able. Figure 2 shows the Cable 
Scanner and several other sim- 
ilar models. 

Although optimized for Eth- 
ernet LANs, the Cable Scanner 
also tests unshielded twisted 



FIG. 2— MICROTEST'S HANDHELD LAN TESTERS combine most-needed features in 
easy-to-use, hand-held packages. Clockwise from upper left are the Cable Scanner, 
the Ring Scanner, the Pair Scanner, and the Quick Scanner. 


pair (UTPh shielded twisted 
pair (STP), Token Ring, and 
RS-232 cables with simple 
adapters. In addition, Microtest 
offers specialized scanners spe- 
cifically for testing unique fea- 
tures of other cable. 

Key features of the Cable 
Scanner include resistance and 
continuity functions, a basic 
noise meter, and a TDR, The 
noise meter is a simple AC volt- 
meter that reads millivolt noise 
in the 1-kHz range; it has no 
capability for measuring im- 
pulse noise. Due to the shield- 
ing nature of coaxial cable, 
noise problems are less com- 
mon in Ethernet systems — but 


they do happen. The Cable 
Scanner is adept at sensing 60- 
Hz power-line noise that often 
appears in problematic coaxial 
cable systems. 

The TDR function can locate 
shorts and opens in LAN cables. 
Operating it is as simple as 
pushing a button. The device 
then injects pulses into the ca- 
ble where they travel until they 
strike a fault, and subsequently 
bounce back to the instrument. 
The Cable Scanner measures 
the travel time, calculates dis- 
tance to the fault, and then dis- 
plays the distance. All you have 
to do is inspect the cable at that 
distance and repair the fault. 


Remember that for a TDR to 
work properly, all equipment 
must be turned off. Otherwise, 
data on the line could cause 
false distance readings — not to 
mention what it would do to on- 
line computers ! You should also 
know that all TDRs have a blind 
spot, or dead zone, from where 
the instrument connects to 
some distance down the cable. 
The Cable Scanner cannot de- 
tect faults occurring within the 
first 25 feet of cable. If you sus- 
pect a fault in that section, in- 
spect the cable manually, or 
make another measurement 
from the other end of the cable. 

The Cable Scanner's Ethernet 
activity monitor is useful for 
spotting bad transceivers and 
other cases of network overload. 
Recall from Part 1 of this series 
that Ethernet works on a first- 
come, first-served basis, some- 
what like an old-fashioned tele- 
phone party line. Whoever 
speaks first gets the line. 
Should something go wrong— 
for example, a transceiver that 
"jabbers" or talks all the time — 
traffic could soar to 100% 
usage. That, in turn, would pre- 
vent other computers on the 
network from exchanging data 
because their collision sense 
multiple access (CSMA) circuit- 
ry would force them to wait con- 
tinually The result is that LAN 
operation would come to a 
grinding halt. 

The activity monitor counts 
the number of data packets 
(messages) sent between com- 
puters on the network over a set 
time period (for example, one 
second or one minute). Then it 
calculates percent usage. You 
then look up that value on a 
chart to determine whether 
there are problems. If so, you 
must troubleshoot to locate the 
cause of the fault. 

The Cable Scanner also has 
an optional cable tracer that al- 
lows you to trace a specific cable 
as it runs through the building 
alongside others. This is a 
handy feature because LAN ca- 
bles look alike, making it easy to 
waste time tracing the wrong 
cable. To operate the cable 
tracer, you must also purchase a 
cigarette-pack-size receiver. In 
operation, the Cable Scanner 
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sends a special signal over the 
cable under test. Then you hold 
the receiver next to each cable in 
turn: the one that produces a 
warble tone is the one you want. 

Microtest also sells more spe- 
cialized instruments for testing 
other kinds of cables. For UTP/ 
STP cables there is the Pair 
Scanner, which addresses ma- 
jor twisted-pair concerns in- 
cluding impulse noise and 
signal loss through the cable. 
The Pair Scanner also has 
switching capabilities for se- 
lecting different transmit/re- 
ceive pairs, as well as a hub 
computer test function. For 
Tbken Ring cabling there is the 
Ring Scanner, which isolates 
faulty multistation access units 
(MAU's), determines whether 
the ring maintains continuity 
and monitors network traffic. 
Interestingly, it can simulate 
network faults, so you can per- 
form "fire drills' on a good LAN 
and get a feel for symptoms be- 
fore they occur. All Mic rotes t 
products provide a serial output 
for logging data or printing 
hard copy reports. 

Paladin Patch Check 

Growing popularity of UTP- 
based LAN's has created a mar- 
ket for special test tools. One 
good example is a simple, low- 
cost cable tester from Paladin 
Corporation called Patch 
Check. Patch Check, shown in 
Fig, 3, identifies the most com- 
mon faults in UTP systems, 
namely bad connectors, shorts, 
and opens. 

Patch Check tests the full 
range of UTP systems, from sin- 
gle- to four-pair cables termi- 
nated in RJ-11 or RJ-45 con- 
nectors. Operation is simply a 
matter of snapping both ends of 
the cable into the unit, pushing 
the Test button, and watching 
the indicators. Bad connections 
or opens appear as one or more 
unilluminated LED’s; shorts ap- 
pear as multiple simulta- 
neously lit indicators. Paladin 
also offers a remote indicator for 
situations where you can’t get 
at both ends of the cable. 

Patch Check can save lots of 
time. For example, in resolving 
one problem described in Part 3 
of this series, the author cheek- 


ed a cable with Patch Check in 
ten seconds, vs. five minutes on 
a DMM! 



FIG, 3 — PALADIN'S PATCH CHECK pro- 
vides instant go/no-go testing of RJ-11 
and RJ-45 telephone- style connectors, 
used for shielded and unshielded twist- 
ed-pair wiring. 

Tektronix 1502C TDR 

Of all the equipment dis- 
cussed in these articles, the 
Tektronix 1502C TDR is oldest 
and best established. For find- 
ing tough problems it can't be 
beat. It can identify badly 
crimped connectors, crushed 
coaxial cables, wiring chewed 
by rodents, and more. It is sen- 
sitive enough to locate problems 
to within inches on the cable. 
The 1502C is a state-of-the-art 
version of a line of analog TDR's 
that goes back several decades. 

The 1502C looks much like a 
benchtop oscilloscope, as 
shown in Fig. 4. However, in- 
stead of the usual cathode ray 
tube (CRT), the 1502C has a liq- 
uid crystal display (LCD) to re- 
duce power consumption and 
weight. A removable reticle fits 
over the display, which shows 
cable impedance vs, distance. 
The operating controls are sim- 
ple, and there are less of them 
than on an oscilloscope. An ex- 
cellent operator’s manual helps 
new or infrequent users operate 
the device. 

Key features of the 1502C in- 
clude a negative -going output 
pulse, which shuts down live 


Ethernet transceivers, and a 
zoom feature that allows you to 
examine tiny faults which show 
up as impedance spikes on the 
display. Zoom helps you find 
problems like rusty connectors 
or bad crimps. In Part III we will 
show how we found an un- 
authorized cable tap using 
these features. 

One important feature is the 
propagation- rate control. It’s 
important because it deter- 
mines the distance accuracy of 
the TDR. As you might recall 
from physics class, electrons 
travel at the speed of light in a 
vacuum. But in the real world of 
copper cabling, signals travel 
much slower. The speed reduc- 
tion is due to insulation quality 
and conductor diameter. The 
propagation-rate control cali- 
brates the equipment to com- 
pensate for the slower con- 
duction in the cable, thereby 
providing correct distance in- 
dications. 


RESOURCES 

Following are addresses of 
manufacturers whose products 
were discussed in this article. 
Contact them for current pricing 
and more information, 

• Paladin Corporation, 3543 Old 
Conejo Rd„ Newbury Park, CA 
92123, (800) 272-8665. 

• Jensen Tools, Inc., 7815 S, 46th 
Street, Phoenix, A Z, 85044, (602) 
968-6231 . 

• MicroTest, Inc., 3519 E. Shea 
RIvcL Suite 134, Phoenix, AZ 
85028, (800) 526-9675. 

• Radio Amateurs Handbook , 
American Radio Relay League, 
Newington, CT 06111. 

• Tektronix, Inc., Redmond Divi- 
sion, 625 S. E Salmon Dr., Red- 
mond, OR 97756* (800) 833-9200. 

• AMR Inc., P,0. Box 3608, Har- 
risburg, PA 17105, (717) 561-6168, 


Typically you set the propaga- 
tion rate by consulting a chart 
published by the cable man- 
ufacturer or LAN equipment 
vendor. Values are usually ex- 
pressed as a percentage of the 
speed of light, c. The higher the 
percentage, the faster the sig- 
nals travel through the cable. 
TVpical Ethernet backbone ca- 
ble has a propagation rate of 
0.76c. Some sources refer to 
propagation rate as the numer- 



FIG. 4 — TEKTRONIX’ 1502C TIME DOMAIN REFLECTOMETER provides analog dis- 
play of distance versus impedance. A knowledgeable technician can interpret the 
display to locate subtle LAN cable faults. 


ical value of propagation (NVP) 
or velocity factor (VF). The terms 
all mean the same thing. Re- 
gardless of name, it is impor- 
tant to set the propagation rate 
control of your TDR if you want 
it to display meaningful, accu- 
rate readings. 

Operating the 1502C is 
straightforward. You begin by 
powering down the LAN equip- 
ment on the questionable cable 
segment and removing any ter- 
minator resistors. (Terminators 
can trick a TDR into displaying 
fantastic cable lengths.) Then 
connect the TDR to the cable 
through an impedance adapter, 
install the correct display 
reticle, and apply power. Then 
adjust the controls, and you II 
receive a visual indication of ca- 
ble quality. 

Tektronix makes several 
other TDR's. The 1503C analog 
TDR accommodates cables as 
long as 50,000 feet, and has an 
Ethernet option. The 1503C 
looks like a good choice for cable 
TV or aircraft carrier applica- 
tions. Tektronix also makes the 
TMA-802, a moderately priced 
digital TDR and Ethernet ac- 


tivity monitor. 

Analog vs. digital 

In this article, we have de- 
scribed two types of TDR's: dig- 
ital (Microtest) and analog 
(Tektronix). Each type of TDR 
has its own advantages and dis- 
advantages; both instruments 
are widely used in LAN servic- 
ing. 

The major differences be- 
tween the two are in informa- 
tion display and sensitivity to 
minor faults. Push a button on 
a digital TDR, and you’ll read 
something like Short 40 Ft on 
the display. Digital TDR's are 
great for novice users because 
they make it easy to understand 
results. Their drawback, how- 
ever. is that they report only ma- 
jor faults, missing minor ones 
that often cause the most frus- 
trating problems. 

TUm on an analog TDR and 
you’ll see a oscilloscope- style 
wavy line over a black reticle cal- 
ibrated in impedance vs. dis- 
tance. Clearly the analog TDR is 
intended for more experienced 
users who can disregard the 
dead zone, interpret impedance 


changes, and read distance 
from the reticle. Analog TDR's 
also have an amazing sen- 
sitivity to rusty contacts in con- 
nectors, water-logged cables, 
and other faults that can go un- 
detected with less-sensitive in- 
struments. 

Network certification 

Another issue is network cer- 
tification, which is becoming 
increasingly important as cor- 
porations continue the down- 
sizing trend. Downsizing in- 
volves using networks of PC's to 
perform mission-critical ap- 
plications formerly run on 
mainframes. Mission-critical 
means that the health and com- 
petitiveness of the company de- 
pend critically on the computer 
systems that support the com- 
pany. Without a reliable net- 
work. workers can't do their 
jobs, so goods and services are 
delivered to customers late. If 
customer dissatisfaction in- 
creases, the company suffers, 
and so do jobs. Clearly, we all 
have a vested interest in keep- 
ing our LAN networks running 
reliably. 

In the past, LAN cables were 
often pulled by electrical or tele- 
phone wiring contractors who 
might not have had proper tools 
and expertise. As a result, Eth- 
ernet cables may exceed recom- 
mended lengths, excess UTP 
cable may be left coiled in plen- 
ums over fluorescent fixtures, 
and so on. Those problems de- 
crease LAN performance and, 
even worse, can serve to reduce 
reliability. 

In response, major LAN ven- 
dors have devised performance 
tests to help ensure that LAN’s 
meet standards for noise level, 
cable length, attenuation, and 
other factors that affect perfor- 
mance and robustness. 

Without thinking out the 
problem the fanciest TDR in the 
world will be useless. Develop 
your ability to identify a prob- 
lem and logically work your way 
through possible causes until it 
is solved. 

Be sure to join us in Part III 
when we will roll up our sleeves 
and troubleshoot actual LAN's 
with the equipment and tools 
described here. R-E 
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The 555 

A Versatile 



FIG. 1— FUNCTIONAL BLOCKS OF THE 555 TIMER with its pinout identified. 


Learn to use the 555 and 556 timer 1C in practical 
circuits to obtain accurate time delays and square waves 


IN ANY ASSOCIATION TEST FOR 

those who know integrated cir- 
cuits, the three digits 555 will 
summon up the instant re- 
sponse “timer IC," It's the short 
form generic designation for 
progeny of the NE555 , a popular 
monolithic timer/oscillator IC 
first introduced by Signetics 
many years ago* Still widely sec- 
ond-sourced because of its ver- 
satility the 555 ranks as a 
standard "building block/' 

The 555 and its derivatives 
can be found in thousands of 
different circuits, and its pos- 
sibilities for further applica- 
tions appear limitless. Al- 
though classed as a linear IC, it 
is often used in digital or 
“quasi-digital" applications be- 
cause its inputs and outputs 
are essentially square waves 


rather than sine or other com- 
plex waveforms. This article ex- 
plains how the 555 works and 
shows you how to apply the IC 
in various practical control cir- 
cuits, 

A 555/556 overview 

Figure 1 is a simplified 
block diagram of the 555 show- 
ing its principal functional 
blocks: threshold comparator, 
trigger comparator, R-S flip- 
flop, low-power complementary 
output stage, slave discharge 
transistor, and a voltage-refer- 
ence potential divider. Both 
halves of a dual version of the 
555 (two 555’s on a single chip), 
the 556, have identical elec- 
trical characteristics. The 
555/556 will run from 4.5 to 16 
volts DC, although a typical 


supply will be + 12 volts DC or 
less. 

The outstanding features of 
the 555/556 include: 

• Timing adjustable from mi- 
croseconds to hours 

* Duty cycle adjustable 

• Ability of output to source 
(supply) or sink (dissipate) 200- 
milliampere current 

* Output can drive TTL logic 
circuits 

* Temperature stability ex- 
ceeds 0.005%/°C 

• Normally “on" and normally 
“off" output 

The 555 and 556 were de- 
signed for precision timing ap- 
plications, with the timing 
interval controlled by an exter- 
nal resistor and capacitor (RC) 
network. The devices contain 
voltage dividers consisting of 
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10 KHz-50 MHz GENERATOR 
AN/URM-25 SIGNAL GENERATOR, covers 1 0 KHz to 50 

MHz in 9 bands; output to 100K uv into 50 ohms. 
|\ W Modulation 0-50% 400 or 1000 Hz; internal 1 MHz 

• * calibrator. Includes impedance adapter, antenna simu- 

* . lator, two attenuators, test cable and manual repro. 
' J Requires 1 1 5 VAC 60 Hz; 1 1 .3x14x1 0.8, 52 lbs. sh. 

USED-REPARABLEw/output.. $89.50 CHECKED $159.50 

AC-DC MULTIMETER 

HICKOK 1 604M MULTIMETER , measures 0-300 VAC in 7-full 
scale ranges 0.5-1 .5-5 sequence. 0-1500 VDC in 1 1 ranges, 

0-150 MA DC in 14-ranges & resistance to 500 megohms in 
7 steps. AC probe uses EA53 tube allowing response to 700 
MHz. Similarto HP-41 0C; includes probes and manual copy. 

Requires 115/230 VAC 50-400 Hz; 7.5x5.5x9.5, 13 lbs. sh. 

USED-CHECKED $135.00 

_ DC GEAR MOTOR 

Powerful reversible motor produces strong torque 
at 6, 12, and 24 VDC. case common, turning 24, 50, 
J/B and 1 00 RPM respectively. Good robotics or display 

motor! 4.3x6x2.8 plus 4.5'Lx5/16* dia right angle 
worm drive shaft; 3 lbs. #GM-3455, NE W $15.00 

GROUNDED 6-OUTLET AC ms, m 

STRIP with lighted ON-OFF, 

RESET, and long 15' cord. 

13x1 .8x2.5, 3 lbs. #ST-6AC, 

Used $5.95...2/$10 Unused 



i $9.95 

SELSYN TRANSMITTER 
SIZE 6 BRASS SELSYN operates from 1 1 5/90 VAC 60 
JLB Hz. Used in pairs, these are large enough for most 
H precision rotation and position remote indicating tasks. 

(Selsyns are still the preferred positioning device for 
naval gunsl) 7.51x4.5' dia, 1 2 lbs. sh. Used-checked . . $25 ea . $45/pair 

VARIABLE ATTENUATOR 
6-STEP LADDER NETWORK ATTENUATOR in 10:1 ratio. 

Attenuates 0.1 V down to 0.1 uv; 50 ohm impedance. Has 
BNC input/output RF connections; shaft 3/4'Lx1/4* dia with ’ 'IT* 
gear drive. Silver-plated; p/o 0.01-50 MHz RF generator ** 
3.1x3.5x4. 8x3.5, 4 lbs. #AT101/URM25, used $19.95 v . 


Prices F.O.B. Lima, O.® VISA, MASTERCARD Accepted. 
Allow for Shipping • Write for latest Catalog Supplement 
Address Dept. ES • Phone 419/227-6573 
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TALK TO YOUR COMPUTER 

WITH VOICE MASTER KEY® 

A PROFESSIONAL VOICE PROCESSING SYSTEM 

ADD UP TO 1024 VOICE COMMANDS TO EXISTING PROGRAMS! 

Speeds data entry and command input to CAD, desk-top publishing, 
word processing, spread sheet, data base, or game programs. Simply 
train the computer to recognize a word or phrase and assign a series of 
key strokes to that command. Pop-up TSR program features pull-down 
menus and mouse support. Requires under 15K of main memory if EMS 
present. Near instant response time and high recognition accuracy. 

SOUND RECORDING STUDIO 

Digitally record your own speech, 
sound, or music. Software controlled 
sampling rate (up to 25Kbytes/sec) 
with graphics-based editing and data 
compression utilities. Create cus- 
tomized audio software for use within 
education, language training, presen- 
tations, entertainment, etc. DMA data 
transfer provides continuous record- 
ing and playback of sound to/from 
hard disk. PC internal speaker sup- 
ported. Windows* compatible mul- 
timedia drivers included. 

INTERACTIVE SPEECH INPUT AND OUTPUT 

Add your own custom-made digitized audio files to voice recognition 
macros. Provides speech/sound response to your spoken commands - 
ail from within virtually ALL DOS application software! Reduces CRT “eye 
fixation". Also ideal for training, security, robotics, virtual reality, factory- 
business-home automation, multimedia, handicapped, etc 

SUPPORTED with talking and/or interactive software from IBM, Milllken, 
First Byte, Davidson, Optimum Resources, Compton's, Electronic Arts, 
Hyperglot, Orange Cherry, Wesson Int'l, Villa Crespo, McGraw-Hill, Inter- 
Active, FutureTrends, Penton Overseas, Laureate Learning Systems, 
American Educational Software, Paul Mace, Brightbill-Roberts, etc. 

EVERYTHING INCLUDED Voice Master Key System consists of a half- 
size card, durable lightweight microphone headset, software (5.25“ flop- 
pies unless otherwise specified), and manual. Made in U.S.A. One year 
warranty on hardware. 


ONLY $199.95 (plus shipping) 

ORDER HOTLINE call: (503) 342-1271 Monday-Friday 8 AM to 5 PM 
Pacific Time. VISA/MasterCard/American Express phone or FAX orders 
welcome. NO CODS. Add $6 shipping charge for delivery in USA and 
Canada Payment by personal check subject to 3 week shipping delay 
Foreign inquiries contact Covox for C&F/CIF proformas. 

30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 

CALL , WRITE, or FAX US FOR FREE PRODUCT CATALOG 

COVOX INC. Tel: (503) 342-1271 

675 Conger Street FAX: (503) 342-1 283 

Eugene, Oregon 97402 U.S.A. BBS: (503) 342-4135 




60A1 


September 1992 , Electronics Now 



Electronics Now, September 1992 
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Irvine 


NEW! 



ORDER 

NOW!! 


Leam 

Digital 
Electronics 


As Featured in 
Popular Electronics 



30 Projects-ln-One 

Solderless Digital Lab 


DIGITAL MAGIC Lab # 1201R 



Projects You Build 


Logic Indicator 
AND Logic Gate 
OR logic Gate 
NOT 4 YES Gate 
NOR Logic Gate 
NAND logic Gate 
Two Gale Clock 
Two-Gale Timer 
Memory Circuit 
Binary Counter 
Decade Counter 
DMder 

Seven Seg, Display 
Decoder 


Counter With Dfcptay 
Multiplexer / Demullplexar 
Chasing Lights 
Logic Probe 

Ore-Shot Touch Generator 
Pulse Train Generator 
Digital Heads or Tall Game 
Double Decision Maker 
Stop- Action Reaction Tester 
ON/OFF Touch Switch 
Stepping Touch Switch 
Photo-Electric Lap Counter 
Lottery Number Generator 
Digital Die 


With 72 Page Project Manual 

ONLY $ 39.95 


Also Available From EKI 
MR. CIRCUIT 
BASIC ELECTRONIC LAB 
Lab # 1101R 

Electronic Metronome 
Ultrasonic Pest Repetter 
Railroad Lights 
Wake-up Alarm 
Space Machine Gun 
AND MANY MORE 

ONLY $ 22.95 


Transistor & SCR Checker 
Burglar Alarm 
Automatic Light 
Electronic Metronome 
Variable Speed Lights 
Continuity Tester 
Apdk> Generator 
PoSce Siren 


To Order Call TOLL FREE 

E 1-800-453-1708 E 

Electronic Kits International Inc* 
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IKE NELSON’S 
OVIE VIEW SALES, INC. 


WHERE YOU’RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION! 
INFO (708) 250-8690/FAX (708) 250-8755 

P.0 BOX 26 • WOOD DALE, IL 601 91 
Call C.S.T. Monday thru Friday 9:00 - 6:00 * Sat. 1 0:00 - 2:00 
Friendly Courteous Service • 1 0 Yrs. Experience • 6 Mo. Warranty 


5RROLD 

1-3 

4 or more 

PIONEER 

1-3 

4 or more 

EWTRl/BI COMBO (FTB) 

125.00 

120.00 

•NEW SA-PIO-COMBO 

1 55/00 

150.00 

EW TRI/BI PAN 

75.00 

55.00 

NEW SA-PIO-PAN W/SWITCH 

80.00 

75.00 

EW SB-3 COMBO 

110.00 

105,00 

NEW ORIG. BA-6100 PAN 

CALL 

MIKE 

EW SB-3 PAN 

55.00 

50.00 

SCIENTIFIC ATLANTA 

1-3 

4 or more 

PV-7212 

260.00 

CALL 

‘NEW SA-3 COMBO (SA-3B) 

125.00 

120.00 

TARCOM 6/7 (1 PC UNIT) 

215.00 

CALL 

NEW SA-3 PAN 

75.00 

55.00 

PBB-7212 

CALL 

MIKE 

0550: 

175.00 

165.00 

AMOUFLAGE TRI/MODE 

CALL 

MIKE 

8580: 

250.00 

CALL 

iEW FTB-2 

75.00 

55.00 

0536: 

195.00 

CALL 

EW SB-2 

55.00 

50.00 

OAK 

1-3 

4 or more 

IAMLIN 

1-3 

4 or more 

NEW OAK N-12 COMBO{Vari Sync) 

115.00 

110.00 

IEW HAMLIN COMBO (CH 2 OR 3) 

110.00 

105.00 

NEW OAK N-12 PAN(Vari Sync) 

60.00 

55.00 

IEW HAMLIN MLD-1200 

50.00 

45.00 

M-35-B 

50.00 

45.00 

ALD- 1200-2 

50.00 

45.00 

PANASONIC -VIEWSTAR 

20 LOT 

100 LOT 

>rice effective 7/1/92 (Subject to change without notice) 


75.00 

CALL 




ZENITH: Z-TAK 

220.00 

CALL 




NOTCH FILTERS 

16.00 

12.00 




* All Combos come with new Panasonic or 


MOST ORDERS SHIPPED SAME DAY! 


Viewstar converter. 




QTY. 

ITEM 

PRICE EA. 

TOTAL PRICE 






















(Parental lockout units: No extra charge.) 

Volume control unrts available 

(WAIVER) - MUST BE SIGNED FG^ OUR RECORD 


Yes, I am paying tor full service. This is 
only to be used as a second unit. 


SUB TOTAL 


SHIPPING Add $4.00 per unit 


$4.00 PER COD TAG/CRED1T CARDS Add 5% 

TOTAL 


DECLARATION OF AUTHORIZED USE - 1, the undersigned, do hereby 
declare, under penalties of perjury, that ail products purchased, now and in 
the future, will only be used on cable TV systems with proper authorization 
from local officials or cable company officials in accordance with all 
applicable federal and state laws. FEDERAL AND VARIOUS STATE LAWS 
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR 
UNAUTHORIZED USE. 


ABSOLUTELY NO ILLINOIS SALES 


VISA-MASTER □ C.O.D. □ 

CASHIER'S CHECK □ MONEY ORDER □ 

ORDERS ONLY: 1-800 735-5912 


SIGNATURE 
X 


It is not the intent of MOVIE VIEW to defraud any television operator and we 
will not assist any company or individual in doing the same. 


Dard # 

4ame 

^ddress_ 

Cit y 


_Exp. Date_ 


State 


_Zip_ 


Phone { }_ 


If for any reason you are not satisfied with any item purchased, 
you may return ft within 30 days of delivery for a full refund. 
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• Same Day Shipment • Quality Brands • Low Prices 


$ 34 .® 

Model ZHS 


i 


MAGNETIC PROBE 
SENSES MAGNETIC FIELDS 

This safe non-contact probe allows you to trouble- 
shoot AC and DC sole no id-operated devices, relays 
or any device using a coil. Also detects transient 
pulses as fast as lOmS and identifies north and 
south poles. Place the probe close to the coil and 
if the LED is on the device is energized. Probe 
operating frequency is DG-4D0Hz. 



BK PRECWON 

2MHz FUNCTION GENERATOR 

Features a 4-digit frequency counter display. 
Operates at 1 20/220/240VAC 50/60Hz, Complete 
with power card, one cable BNC to insulated clips, 
manual and 1-year warranty. 


$179 


00 


Reg. $199 “ 

Model ZC381 200 

HANDHELD 
1.25GHz 
FREOUENCY 
COUNTER 

Microprocessor-based counter measures 
frequency from 10 Hz to 1 25GHz and period 
from 0, 1 ns to 100ms, Includes data hold, min/ 
max/average readings and relative frequency 
measurements. Complete with 4 AA batteries, 
manual and 1-year warranty. 



$55, 


00 


Reg. $59.* 
Model ZC375370 


PROGRAMMABLE 
DIGITAL TIMER 

Provides up to 6 on and 6 off 
settings per week with a min- 
imum switch time as low as 
1 minute. Plugs into 3-prong 
1 10V AC outlet and has battery backup (AAA 
battery incl) to prevent programs from being 
cleared during power failure. Rated at 1 Samps. 
UL listed. 




Reg. $95” 
Model RCDS1 
Tool Case 


Reg. $298 “ 
Model R53-CDS1 
Tool Kit 


DOUBLE-SIDED 
CORDURA* CASE 

One side has 45 pouches to hold your tools, the 
other side has a built in clipboard to hold a legal 
size pad of paper, a document pouch and 3 
pockets to hold small items. The case also 
features 3 pockets on the outside of the case. 

SERVICE 

SPECIALIST TOOL KIT 

56 piece too! kit includes the case above plus 
commonly needed nutdrivers. hex drivers, screw 
drivers, pliers, cutters, wrenches, crimping tool, 
wire stripper, soldering tools and more, 

(DMM Is not incl.) 



$39. 


00 


$409. 

Rag. $499 * 

Model ZV212 

® HITACHI 

20MHz DUAL CHANNEL 
OSCILLOSCOPE 

Panel layout is color-coded to identify functions 
easily. Sensitivity Im/div, Complete with probes, 
operator s manual and 3-year warranty. 


Reg. $45.*° 
Model ZSP100 


X1.X10 
SWTICHABLE 
OSCILLOSCOPE PROBE 

Monolithic probe features a 100 MHz bandwidth, 
a 3.5ns risetime, a wide compensation range 
(lOpF to 60pF), a break-resistant center conductor 
and a sharp heavy-duty tip. Complete with spring 
hook, BNC adapter, !C and insulating tip and 
trimming tool Cable length Is 1,5 meters. 



$36, 


00 


Reg. $42“ 
Model ZP200 



X10 OSCILLOSCOPE PROBE 

200MHz monolithic probe provides superior 
performance with a risetime of less than 1 .5ns 
and a sharp pulse response. Complete with sprung 
hook, trimmer tool, 6" ground line, BNC adapter, 

1C and isolating tip. Cable length Is 1.2 meters. 


$39.® 

Model Zt 6420 


ESD FIELD 
SERVICE KIT 

Kit includes a blue static-dissipative vinyl work 
surface (1S , x22 , xQ,30") with two female snap 
fasteners, a common-point grounding cord <15 ; 
one adjustable wrist strap with a 1 megohm 
resistor, a 6 H cord and a 7 p x13 p storage case. 



$109. 


00 


ModelZBIS 

BK PRECISION 

HAND-HELD 
PARTS TESTER 

This 2000 count, 3 V? digit LCD 
display meter tests capacitance 
(20mF), resistance (20Mft), 
transistor hFE, SCRs, diodes, LEDs and batteries. 
Comes with 9V battery, manual, test leads and 
1-year warranty. 



$24.® 

Model ZPB1 

AUDIBLE 
CONTINUITY 
TESTER 

Tester gives a clear audible sound on point-to-point 
continuity and is suitable for Go/No-Go test for 
wires, cables, LEDs, switches, diodes, transistors, 
etc. Complete with test probes and detachable 
alligator clips. Operates on 9v battery (not incl,). 



contact east 


North Andover MA 01845 

Offer Expires Oct. 31, 1992 


60A4 





• Same Day Shipment * Low Prices • Money Back Guarantee 


Beckman Industrial $139.® 

4 DIGIT Model RRMS225 

TRUE RMS DMM 

* 0,25 % accuracy 

* 41 segment analog bargrapii 

* 3-year warranty 

Full-function, auto-ranging DMM with 4 digit, 

10,000 count resolution measures DC voltage 
and current resistance and true RMS AC 
voltage and current. It features a continuity 
beeper, diode test, an Auto Min-Max mode, a 
relative mode and a probe hold mode. Comes 
complete with manual test leads, battery{9V}, 
and protective holster. 



$109. 


oo 


Re0.$139» 
Model R380912 


$129” 

Reg. $159.™ 
Model R38091F 


DC A/AC A 
CLAMP METER 

Functions as 3 1/2 Digit DMM 

Transformer jaws measure up to 400A AC/DC 
and a peak-hold function provides recall of AC 
or DC current surges. As a DMM it measures 
AC voltage, DC voltage, AC/DC current and 
resistance. The meter has the following 
rangesiACV: 750V; DCV: 2QGmV 1 200V: 
0CA/ACA; 200A,400A; Resistance; 2000 ohms 
Resolution down to 0,1 mV, 0.1 A and 1 ohm. 
Comes complete with test leads , battery, 
carrying case and 1 -year warranty. Model 
R38091F also has a built-in temperature 
function, 0-1400 Q F, 



$59. 


95 


Reg. $80“ 

Model RIM5 Tool Case 


$299.00 

Regular $365. H 
R22-IM5 117 Pc. Tool Kit 



THE 

PROFESSIONAL’S TOOL CASE 

• Case top has built-in document holder 

• Case bottom is partitioned into 3 areas 

• Two removable pallets hold over 60 tools 

A handsome black case to organize and transport your valuable tools 
and instruments. This is the same quality case used by thousands ol 
professional field engineers, Case is made of high impact polypropylene, 
and has snap-action key locks and a padded handle. 

Size: 17 1/2" x 12 1/2' x 5‘, 

117-PC. PROFESSIONAL FIELD SERVICE KIT 

The complete kit comes with the tool case described above and a 
complete selection of quality, brand-name tools including Diamond, 
Xcelite and Weller, The kit includes screwdrivers, pliers, tweezers, 
cutters, wrenches, alignment tools, hex driver blades and a crimping 
tool, wire stripper, soldering iron & supplies, socket set penlight, 
inspection mirror, hammer and more. 


Lifetime Guarantee: Any tool that fails under normal use will 
be replaced free of charge. 


$149.” Reg. $183* 

Model ZC2G93 

SERVICE VACUUM CLEANER 

Features a powerful 2,2 peak HP motor, easy 
change double-layer filter bag, shoulder strap 
and built in handle. Toner-safe. Complete with 
a 6 Tuflex hose, dusting brush, crevice tool and 
brush, tube adapter, snorkel tube and small 
dusting brush, IZ'xIVxST 8 lbs. 



$99.” Reg. $128“ 

Model RIVTCPS 

TEMPERATURE 
CONTROLLED 
SOLDERING SYSTEM 

Widely used in industry. It maintains a 
constant tip temperature of 70D D F. Grounded tip protects components from 
voltage spikes. Comes with power unit, iron, stand, sponge and 700 D F tip. 



$49. 00 Reg. $58“ 

Model ZP1KB 

BUTANE POWERED 
SOLDERING TOOL 

With cordless convenience this 
4-in-1 soldering tool converts from 
a solderinglron to blow torch, hot blower or hot knife. Butane gas powered. 
Complete with tips, sponge, iron stand and carrying case. 



$49” 

Model Z7201F 


DIGITAL THERMOMETER 

Measures 0° to 159°F, has a hi-io limit setting, an 
accuracy of ±1 8 and a built in clock function. AES 
covered probe is suitable for air/immersion applica- 
tions. 1.5V battery incl. 4oz. 




Terms: Visa, 
Mastercard 


ORDER TOLL FREE: 1-800-225-5370 

In MA: (508) 682-2000 
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SURPLUS 


20,000 12VDC/100MA 
WALL ADAPTERS 


CR655 


999 ea/5000 
$1.10 ea/1000 
$1.20 ea/100 
$1.35 ea/50 


13,000 7.5VDC/100MA 
UL/CSA WALL ADAPTERS 



CR682 


759 ea/5000 
859 ea/1000 
$1.00 ea/500 


327,000 ANTI-STATIC 
WET WIPES 


DL001 


$ 1.50/carton of 24 
in 500 carton lots 


10,000 ASTEC UM1625 
VIDEO MODULATORS 


20,000 12VDC/500MA 
WALL ADAPTERS 


13,500 HIGH QUALITY 
ANTI-STATIC MATS 


■ !■ m I ^ I ■ II 







CR871 


999 ea/1000 
$1.09 ea/500 


WHITE 


CR919 


$1.75 ea/1000 


DL008 


$2.95 ea/200 


28,000 PHONO PLUGS 


4,000 SIX PENCELL 
BATTERY HOLDERS 


12,000 BOTTLES OF 
ANTI-STATIC SPRAY 





CR870 


3.59 ea/5000 
49 ea/1000 


CR447 


199 ea/1000 


CR489 


589 ea/1000 


850 CABLE MASTERS 



25,000 MIYAMA SPST 
MOMENTARY SWITCHES 


2.5 AMP 1000V 
SILICON RECTIFIERS 




CR558 


$3.50 ea/500 
$4.00ea/100 


CR446 


209 ea/1000 
249 ea/500 
289 ea/100 


DR511 


59 ea/4000 
69 ea/2000 


Surplus Traders specializes in the re-distribution of surplus 
parts and equipment to OEMs, exporters, reps, distributors, 
surplus dealers and volume users. Additional spec, and 
small lot prices available on request. 

We are major buyers of surplus. Send us your list today. 
Write or fax on your letterhead for free catalogs. 


SIJltPL 


p.o. 


BOX 276, WINTERS LANE 
ALBURG, VT. 05440 
514-739*9328 
(FAX 514-345-8303) 
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^"S.LCOu^ r,., 


Made in the USA 


L _ 


Our Name says quality, service and dependability - 
Our customers agree! 

“The best part of the Optoelectronics LCD counters are their 
extreme- sensitivity, their brilliant LCD readout ‘that can be seen 
even in bright sunlight and the rugged construction allowing 
them to get banged around, but still continue to operate smack 
dab on frequency . . . Yours is the only counter which reliably gives us 
(at Radio School) an instant frequency readout with its rock-steady 
LCD digits featuring incredible 1Hz resolution 
Gordon Wfcsf 

Optoelectronics has satisfied its customers for over 18 years - 
See for yourself what countless 
others have already discovered! 


FACTORY DIRECT ORDER LINE 

1-800-327-5912 

(305)771-2050 • FAX(305)771 -2052 

5821 NE 14|h Avenue • Fort Lauderdale, Ft 33334 
5% Shipping Handling, (Maximum $10) US- & Canada. 15% outside 
continental U.S.A in Florida add 0% sates tax 
Visa and MasterCard accepted 


7 was 
encouraged 
by one of my 
readers words 
of wisdom , 
and bought the 
Model 2300. 

Your service was 
superb! After 
testing this unit I 
personally feel that all serious 
radio enthusiasts should own an 
Optoelectronics Frequency Finder w 
Ron Bruckimin 
Radio Monitors Newsletter 
Of Maryland 


Model 

ao30 

3000 

2600 H 

2010 

2600HA 

221 0A 

2300 

Function 

Fraq, Period 
Ratio, Interval 

Froq. Panod 
Ratio, Interval 

Frequency 

Frequency 

Frequency 

Frequent Frequency 

Range 

tDHz- 

3.0GHz 

10Hz- 

3,0GHz 

1MHz 

3.0GHz 

10Hz- 

3,0GHz 

TMHz- 

3.0GHz 

10Hz- 

2.4GHz 

1MHz- 

24GHz 

Display 

1C Dlgfl 

LCD 

wrtFundkjn 

Annunciators 

10 Digit 

ICO 

w/FuncUon 

Annunciators 

10 Digit 

LC0 

10 Digit 
LCD 

10 Digit 
LCD 

e Diott 
LEO 

SDIgft 

LED 

RF Signal 
Strength 
Indicator 

16 Segment 

Adjustable 

Bargraph 

1 6 Segment 

Adjustable 

Bargraph 

1 6 Segment 

Adjustable 

Bargraph 

* 

* 

* 

* 

Hold Switch Yea 

Yea 

Yes 

Yos 

Yea 

No 

Yes 

Price 

$579 

$375 

$325. 

S 259- 

$225. 

$179. 

*$99, 

S«r*Mpvrty: <1 » <l0mV types! Tim* Sue 1 i.ppnv. 1 2ppm add S 
mCVjbad except lor 2300 'For 2300. av*#tbft WHh HCtU Instilled & 

A full lln* of Antonne*. Probee A Carry c**e *r» told uperrtsly, 

100. - LCD Models only, heads S AC dww/idtpisr 

AC cterjiir/ariiptw, eornplete ti2e. 

fOn* yw pans A i*Sw weminty. 'i 


?f e ?>r««-v\oot. 


30000 


t *ogjfh 
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Computers, Components, Tools And Supplies 

Debco Electronics 

4025 Edwards Road express order line - 1 (800) 423-4499 - orders only please 
Cincinnati, OH 45209 technical support / information - (513) 531-4499 


Crystal Oscillator* 
14.1 12 MHi Crystal 
32 O MHz Crystal Ok. 


2 00 

2.00 


40 Pin, Low Pro SC Socket at 5 

D&25-F, RA PC Mounl 0.30 

34 Pm 2 Row Ribbon IDE 0 .40 
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1.58 


2 U 


I BE 


l 0 


l ‘>t 




: ; > 


i □ ■. 


595 

S 

99 

99 

.89 

IU 

89 

m 

:.?9 

m 

jS 

TJ24 

99 

.as 

2-10 

j:i 

4,95 

n: 

m 

349 

1.39 
295 

1 99 

** 

2 09 
4.00 
4.00 

.99 

1,5? 

»7 

% 

87 

2.70 

2.10 

1.39 

2 :H 

495 


BRAND NEW 
ZIPPERED 
LAPTOP 
BAGS 


These padded nylon 
bags are ideal for 
many types of laptops, 
tools or portable 
instruments 


SAG 128 ■ Ijf X 11" 4 V 
totth intide itor* 9 * pocfcat 7.95 


SAG 137 - tr X 14* M 6- 
with 2 In lida pocket*.,.-, 7.W 
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RSG-10 

$249500 


SENSITIVITY 


H> Hi-2 5 GHr 
lyptcaHy $ 0 £SH; 


<50 mV 


**Jfl 6cKn mika ana speaker w lnw Influx connections 
Easy hookup w an y r Ado, arid telephone u» require* 
nofrreci com«ttoni Ewy tobuidS 1C drotft Cw etod 
b# Uf*d to ttovcromfeto man* 2-wwy radio uffuii Fln- 
»n ywM oft withih* hmd»me case Aknobwt 
SS-TkJt $29 S6 

MaKhtogomealknObseLCSS H2 95 


wi h Hr ,vi io leer away. 
Jperaie# on f 3 GKi. and n 
ct affected by heat t^ttt. or 

Tbraiioni Onwi up u too 

nA output. normally open of 
1o*ad , run* on 1 2 VOC 
^omptole Ml WD3 $19 95 


Eiwikpfl! gam and not** hg. 
ur*--gy*ranaeed bo improve 
■recap" ionl SputiTy band 
2M-PBlO,mUKi^PR 
SO. 440 MHi-PFWO 
Each kit 117 95 


W^v-^iad. wuh pro***- 
ironal partormanco 
5*M-flO«& r od Tram 
phona hn*. n*o*m<H 


r bu®" racarvtf. hofr 

(Jy experiment* or 




RAMSEY ELECTRONICS 


FREQUENCY COUNTERS 


r-70 7 DIGIT 52S MHz CT-90 9 DIGIT GG0 MHz GT- 


QRP TRANSMITTERS HAM RECEIVERS 


All COUNTERS ARE FULLY WIRED & TESTED 

F REfl t R ANS E 


01 HU. IHj. lQHl 


tias m 


ACTIVE ANTENNA 


SPEECH SCRAMBLER 


F!V1 STEREO TRANSMITTER 


SHORTWAVE RECEIVER 


AIRCRAFT RCVR 


I129S 


TICKLE ST IK, 

A tirOC^ mg Mb' Blmn- 
«ng LEO attracts ytc- 
tima 10 trick up inm> 
CSn’-ioohmg can — 
you watch Ih* lutil 
to Mf tor otic# Mill 
parti#*, nosey know- 


i-.' 

TS-4IM 


ss* 


114.95 


SssSSSS: r— PHONE ORDERS CALL 

« 716 - 924-4560 

“ FAX 716-924-4555 

RAMSEY ELECTRONICS, INC. 793 Canning Parkway. Victor. NY 14564 


E-ZKEY CMOS KEYER 


2, 6, 10MTR, 220 
FM RECEIVERS 


•2 METERS FANTASTIC 
•223 MHz FM TRANSCEIVERS 


pertoc! CW within an hour of r*e*«aig 1 W * 
6**y-t>Pu4d M Fi« Jidetooa oscileJot. speed Conlrgl 
and keya most any Iranamller Runt tor month* Do a 9V 
batlory 28-p*ge manual Jp-.frt dent on mar-ng ytmt 
own key ter e*1re Wvlngj Add wr matching cam «S 
tor Cornett# RWicnlodk. 

CW-7k,J $34.95 

Maiching cm knob m.CCW . . . 112.96 


Fantastic receiver IMU upturn If* world nW just a 
l? J an'snmii C*h r»c**ve 4fly 2MHI portion from 4-11 
MHf. ThJi Juperhal MS rnocfli WKSorluning. AQC 
fit gamoonrifcr, ptoniy et apesktr velum# and funs on a 
9V Mtlflry Fascinating Scout, school or dub prefect 
prewton hours Of <un tor even 1M mot! mmriava DXar 
For the car. couvoer our thonwAv* eomrerfef Two 
awnthabto bands (« 1-22 Mh; iangsj. tach t MHr 
wkto—tvnaoto on yo^ oar radio Oiaf Add aom* toterest 
Jo ypur drivo homa 1 

Shonwav* rsc*Mf tot. Sfti $29 95 

Shorlwav* convwrw tot. SCI $27.95 

Uaicning caw S*t tor sm CSfl $T2 95 

Matching cim sat tor SO CSC $12 S5 


Htar your own itortoFU alalnn! T-nmmlt * ltibia wgrtai 
AIM Standard FM broadcast band throughout tMhouaa, 
Etormor natgltoorhood. COniwpta Msiy Ip In* Outputs Op 
CD player lap# dacka. ate Rum on 9V tattpry has 
whip *n!#nna and entsmal anlonna jack. Add our 
cut sat tor a 'itamn" took' 1 
Ft*-tO tort $29 94 

Matching cmo ml CFM $12-96 


Hoar OACHling a#rcraf! coa>iTHJn<a ton* — p< k up plan** 
up Id 100 m4** away' H««vn 110-136 MHa AM a# 
band, smooth varactor tiling mporhat artth AGC. oo- 
nme Mar. adldStlM* squoleh. ancaitont aansanrdy and 
Iota of apoakar voiumo Runs on 9V battary Gr#al lev 4* 
ahowd Or | js( hanging around Eh* airporl* N#w 3CFp#ga 
manual dotaa* pdbt talk, loo Add cat# tat tor "pro" 

SCi» 

MaJctwig cas# set, CAR 112 95 


COM-3 

$279500 


2 WAY RADIO 
SERVICE MONITOR 

4-1, iha world's most popular tow<osl fnrvto* me>nl- 
r iy 5 nop* twj or small lh* COM‘3 dairvdn advanced 
Ibrkri** tor a tomaUc prtoa— and; put n#w toap# pro- 
n alow* you to ptni a OQA4-3 Ipr lew bh*n $3.09 A day . 


•440 MHz j 

$149 9S 


S YNTHES/ZED— NO CftVSTALS 

Ramsvy braatoi l.he pnea c#.rr*r bn FM ngti Th* F3( n Ovat tqr ih*c*. 
penaoto or mob4a. Th# wid# rraouarvy odvarago and prograrnmauiia r*- 
p«J#f SpUll m*k« Ih* FX Th# P#rtoc1 rvg tqr Ann#j#ur. CAP or MARS 
ipplKiAEKjni P#ck*i*«fB ramify appreciate th* dadteatatS pactott pod, 
"TRUE-FM" ngnai and ahnoal mnant TfR twNchirig. H^Jh speed p#eN*T? 

Mo probtom Twelve Aod# programmed ch#hn*to, 5W HF output, 
wnt.-tve dual Odrwtfttiri t*c*<v«r and proven EA£V asiempiy Why p»y 
mora tor ■ U8* 4 tereign ng wh*n you can have tnt AMERICAN MAM fby 
yOuJ lor tot*. Comes complete toss tail* and IpOakar rhik* Crder our 
mmichrig cat* and kndb w. tor that pro took 

FXt4flttpM*t»fa] 1 $149 95 

FX-223 bl ( 1 V, Mai#rt| $149 95 

F* 440 kit fV4 M*i*r*1 Si 69 . W 

CFX maiemng cata mi I 24 99 


2 MTH a 220 BOOSTER AMP 

Ham's a great Ooe»t*r tor a/iy 2 meter c* 220 MHl harKkUeid umt 

Tha** pow*r booot*rs dflivtr over 30 watts of output, allowing you (o 

hit Uh* repeater's Ml qutotmg white lh# low non# preamp i*m#r**bfy 

impnjw** reception Ramsay EtoctJmes has soki ItKXjiand* at 2 meter 

amp jfty but now w* ofl#r oompiei*ly wired and loiud 2 mater, ■# w*n 

at 220 M Hj . unit* Both have mat in® temf pres of th# higyvprteed boost 

urs al a bunion pi theppat 

PA-102 MTR KWER BOOSTER +10 X power ga.ni 

FiJty wired A lesled S99.95 

PA-20 220 MHi POWER fiOOSTER |B X pOwur gjmj 

FuPy weed $ toned $*9 95, 


MC-l masamie sunMnm mwetar- 
Pidgetof FM1.2 4 5 2 95 


SYNTHESIZED 
SIGNAL GENERATOR 


01 Hi. I Hi, 10 Hi 


| NEW CT-250 23 GHZ 

ACCESSORIES FOR COyHTEflS 
Teiesoopto amp anteona^awc «Aig. WA-iO in 96 

H gh impedance probe, tight laedtog. HP-1 1 16.95 

Urw-pMaprobfl, audio U»#,LP-1 116.95 

D-roct prob#. general purpose it», OC- 1 1 1 6 95 

lha b*J.*toYiia*e&imtof torM*yv*wing,TS-70 $9 95 

Rechargeable miamii battery peck. BP-4 $ $ 9$ 

CT-90 oven bmebase, 0. 1 ppm accuracy, QV-i 59 95 
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WHOLESALE SPECIALS 

LIMITED QUANTITIES 

CABLE CONVERTERS 

Blow Out!! 

XL - 103 

550 MHZ - 86 Channel $89.95 each 


TOP CHANNEL ROLLOVER, 
LAST CHANNEL MEMORY, SUB- 
CHANNEL 0+1 CAPABILITY, 
FAVORITE CHANNEL, SURGE 
PROTECTION, 4 db AMP, 
DECODER COMPATABLE, 
STD/HRC SWITCHABLE, ONE 
YEAR REPLACEMENT 
WARRANTY, A/B TWINLINE 
OPTIONAL 


VIEWSTAR IS HERE 


$70*00 each - 5 Lot 
$65.00 each - 10 Lot 
$57.00 each - 20 Lot 
$52.00 each - 50 Lot 
$50.00 each - 100 Lot 

NEW "NoRTh Coast 11 


MXC-2520-525 MHZ remote volume 
remote volume control 
Audio/video Baseband 
Output, decoder loop 
Parental Lockout 
Favorite channel 
Remote Fine tuning 
’Universal’ Decoder Compatable 


$119.95 ea. 
$90.00 5 lot 
$85.00 10 lot 
$80.00 20 lot 


’Excel’ 66 channel remote 
Fine tune remote, 

60 min. Sleep timer 
Display dimmer 
Favorite channel 
Parental Lockout, 
HRC/STD Remote 


$99.95 ea. 


$80.00 5 lot 


$75.00 10 lot 


$70.00 20 lot 


Selectable Twinline A/B Select Optional 
AMERICAN MADE Keep OUR People Working 


UNITED ELECTRONIC SUPPLY 

P.O. BOX 1206 RE • ELGIN, ILLINOIS 60121 

24 Hour Service (708) 697-0600 Mon - Frl 8:30 - 5 pm - CST 
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FOR A FREE 

CATALOG 


THE ULTIMATE SAVING SOURCE 

Call Toll Free 1 - 800 - 325-2264 or (213) 727-0054 

2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032 
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HOSFELT ELECTRONICS, INC.N 


MAX232CPE 



Dual RS232 

Receiver/Transmitter 
16 pins 


NO. MAX 232 CPE 


$3.95 


BARRIER TERMINAL 
BLOCKS 


10 AMP - 

NUMBER 

I0BS-2 

1085-3 

1085-4 

KJBS-6 

1085-8 

1085-10 

1085-12 

1085-16 

1065-20 



PRICE 

1.44 

$.66 

t.m 

$1.36 

$1-76 

$2*20 

$2.64 

$2.99 

$4,40 


BIPOLAR 
HALL EFFECT 
DIGITAL SWITCH 

Mfg - Sprague 
Mfg # - 0GN3030U 
Low Profile Package 

4*5 V to 24 V operation. Output 
compatible with all digital 
logic. This is a magnetically 
activated electronic switch. 
Spec sheet included. 


No. 25-137 


$*49 


MACHINE PIN 
DIP SOCKET 



PART # 

21-104 
21-131 
21-118 
21-123 
21-142 
21-103 
21-124 
21- 119 
21-121 
21-192 
21-120 


f PINS MIDTH PRICE 


6 

14 

16 

18 

20 

22 

24 

24 

28 

32 

40 


.3 

.3 

.3 

.3 

.3 

*4 

*3 

*6 

.6 

*6 

,6 


$.35 

$.40 

$.45 

$.50 

$.50 

$.55 

$.60 

$.60 

$.65 

$.95 

$.75 



LOW VOLTAGE 
TRANSFORMER 
TIMER 

® 

Input: 115/125 V* 60 Hz ’ 

Output: 12 V, 60 Hz, 72 VA (6 A) 
Photo cell sensing 3 mode: Full 
automatic *0n' at dusk, "Off 
at dawn; Automatic 'On' at dusk, 
'Off at a predetermined time 
(max 12 hrs); Manual 'On 1 and 
automatic 'Off at dawn. 

No. 56-199 $18.95 


fcs 


6 VDC @ 2 AMP 

1.25 M ^36" 

eJncnfed £«■ 

Mfg - Seiko sll ‘3 

Mfg # - DPU-411-01 *- 

3-3/8“ x 2-3/8" 1ft 

Input: 120 VAC 60 Hz 30 W « 
Output: 6 VDC @ 2 amps ™ 

The enclosure and the 6 ft. wire 
are black. The wire has a white 
tracer. Center is negative for 
polarity* Coaxial plug: 0.0. - 
.215% 1,0. - .079". 


No. 56-185 


$7.95 


PROJECT 

ENCLOSURES 




SOLDERABLE 
PERF BOARD 




mm 







Heavy duty 3/16" molded plastic 
boxes with aluminum covers. 
Boxes have built-in stand offs 
for PC or perf board listed to 
right. Each case has brushed 
aluminum cover and screws. 

2-11/16" x 1-11/16" x 1-13/16" 

No. JAL-1 $1.35 

3- 5/16" x 2-1/8" x 1-3/8" 

No. JAL-Z $1.50 

4- 1/8" x 2-3/4" x 1-9/16" 

No. JAL-3 $1.99 

5- 1/4" x 3-1/4" x 1-9/16" 

No. JAL-4 $2.75 


Perf board with mounting holes 
designed to fit our project 
enclosures (JAL 1-4) left. 
Boards have holes on .1" matrix 
to fit most standard components 
and have copper solder rings 
on one side. 

1-1/2" x 1-3/4" Fits JAL-1 enc 

No. JALPC-1 $.59 

1- 7/8“ x 2-1/4“ Fits JAL-2 enc 

No. JALPC-2 $.89 

2- 1/2" x 3-1/8" Fits JAL-3 enc 

No. JALPC-3 $1.25 

3" x 4-1/4" Fits JAL-4 enc 

No. JALPC-4 $1.75 


POWER 

TRANSFORMERS 

SECCBDARt / SUE 


12V CT, 1A (6-0-0) 

2-1/2" X 1-3/8" X 1-1/2" 

No. 56-191 $3.95 

12 V CT. 3A (6-0-6) 

2-l/2“x 1-3/4“ x 2“ 

No. 56-192 $5.95 

12V CT, 5A (6-0-6) 

2-1/2" x 2" x 2" 

No. 56-193 $8.95 

24V CT, 3A (12-0-12) 

2“ x 3/4" x 1-3/4” 

No. 56-194 $9.95 

24V CT, 5A (12-0-12) 

3" x 2-1/2" x 2-1/2" 

NO. 56-195 $13.95 



TO PLACE YOUR ORDER 
CALL TOLL FREE 

1 800 524 6464 2700 SUNSET BOULEVARD 

STEUBENVILLE, OH 43952 
HAIL ORDERS ALLOW $3.75 SHIPPINfi/f 


or Fax 614-264-5414 
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Today, the videos 
you make at home 
can be the finest videos 
you'll see anywhere. 


From the beginning, Videomaker 
magazine has been the best place 
to find out how it's done. 

Each issue offers expert advice 
on camera technique, editing, 
special effects, sound recording 
and lighting — as well as 
desktop video, scripting, 
casting, set design, and 
production management. 

Videomaker offers you valuable 
resource information, tools and 
tips, technical data, buyer's 
guides and much, much more. 

Videomaker will show you how 
to create sophisticated videos 
that rival professional 
made-for-TV productions. 

Secure your video investment. 

A year's supply of Videomaker 
probably costs less than the 
tax on your camcorder, 
and it guarantees 
you'll keep getting full value 
from your equipment 
for as long as you own it. 

For only $14.97, change the way 
you make video forever. 


CIRCLE 304 ON FREE INFORMATION CARD 



Name 


Address 


City, State, Zip 


xztFie 

Complete and return this coupon to 


KAA |]l)(w«hO^iw0r^iCOTlncluJ«l.t 

AdJ £20 lor (^brrij^iubniptlont 

Payment In US- tfcikn mum weomp«vy *U Jew wtfen. 


Cheek /money order enclosed. 
BUI my: Visa CZ^MC 

Card #: 


Videomaker 


Exp. Date: 
Signature: 


P.Q. Box 469026 
Escondido. CA 92046 


vie **<£Sw* 


s 


C^Yesl Sign me up with the experts and send me my FREE issue of 
Vid comaker If I find it rewarding , Vtt honor your invoice for $ 14.97 , 
Otherwise , I'll write "cancel" on my invoice and return it with NO 
FURTHER OBLIGATION . 


a— • 




iLz 
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t^Vfs 


596 Gordon Baker Rd. Willowdale, 

Ontario Canada zip: M2H-3B4 

TEL: (416) 490-8865 FAX:785-7955 


cientific 


SURPLUS BLOW OUT SALE 

SAVE $$$ 

Manuals available at extra cost 


INDUSTRY STANDARD 
TEKTRONIX 491 
SPECTRUM ANALYZER 

Covers 10 Mhz - 40 Ghz. Solid slate portable unit 
features internal phase lock* minimum sensitivity is 
-lOQdBm. A 12*4 Ghz mixa' is included with each 
unit External mixer kit, and attenuators are available 


R390A RECEIVER 

’The CLASSIC RADIO RECEIVER that is 
still a great investment". - These units arc 
complete with meters and cover the frequency 
range of 0.5 - 32 Mhz in AM* CW, MCW with 
direct frequency readout via mechanical digital 
display - checked complete, less covers. 

Price: Used Repairable $295*00 


RECEIVER RADIO 

AN/URR-71 R- 15 18/UR 

This rugged li [tie rad ip wi th sol id cast alum case 
is certainly built for ruggedness and sex appeal. 
Frequency coverage is 19.0Mhz to 157.5Mhz 
in two bands. Sensitivity is 1.2uv for AM&FM 
and Q,4uv for CW. Bandwidth lOKhz or 75Khz. 
Two switch selectable ant inputs are mounted on 
the front and rear panels. Power requiremen ts 
are Internal battery (12 BA 3030 1 . 5 volt D cells) 
or AC 1 10/220 vac operation 50-400 Hz, This is 
a very unique radio with many other features and 
certainly not one to be misscdl ! 1 
Price: $325,00 ea* Manual ; $20,00 
Box of 24 new alkaline D-ceUs $18,00 


FUNCTION GENERATOR 

Features rugged design, ,01 Hz - iMhz, DC 
Offset, Pulse Width, Sine Square Triangle & 
Ramp Output and much more - an excellent 
value. Requires case. 

Price: $99*00 Checked 


DIGITAL VOLTMETER 

Top quality American made 3 l / 2 digit DVM 
with many features including; Digilog™ Seale, 
+/- Peak Hold, Diode Test and TRUE RMS. 
Comes complete with carrying case, external 
current shunt and 5000 volt^robe. Requires 9V 
battery. 

Price: Like New $165.00 

Used Repairable $ 99.00 


MARCONI SYNTHESIZED 
SIGNAL GENERATOR 

Freq range 80Khz-520Mhz with calibrated out- 
put levels from -127 dBm to +13dBm. Resolu- 
tion 10Hz. It can be freq, phase or amplitude 
modulated from ext or int modulation sources. 
RF output resolution is 0.1 dSB, reversepower 
pro tec lion of up to 50Wis possible without dam- 
age to the instrument. TTiis instrument is micro- 
processor controlled and very easy to use, a 
must for any serious repair or development lab* 
Price : $1500.00 Checked 


R1 051 B RECEIVER 

Covers 2Mhz- 30 Mhz LSB, USB, 1SB, AM, CW 
Sl FSK Navy Shipboard Design. Direct Frequency 
readout. Accurate High Stability Time Base. Requires 
1 15V AC 60 Hz for operation. 

Price: Used Repairable $450,00 
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COLLINS KWM-2A 
TRANSCEIVER 

A classic HAM lOOw tranceiver. These units are 
true to the classic collins style and quality, built 
to last more than a lifetime. Guaranteed to 
please any collector. Limited quantity HI 
Price: $595,00 with piggyback pwr-supply. 


*** All Prices in U.S. Dollars 
Please include telephone/fax 
number with mail-in orders. 
Orders mustbe prepaid by guar- 
anteed instrument. 
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FREQUENCY COUNTERS 

— 


fVWGE-MHZ 
f 1\ +H48m 1400 I* 00 


MODEL 15-BG 


nF signal iah «*** 

HIGH SEWSmVfTY 1.5 GHZ RF COUNTER 

I s 0 0.0000 


ULTRA HIGH SENSITIVITY 
RF DETECTOR - COUNTER 
S INCH LED BAR GRAPH 
Regular SS&O. value II 


$ 169 . 


4 


1B-BO 


.tawtek***"*" 0 '** 


uhAWO**- 1 


btahtek Bar Graph counters are s/mp/y the best for 
Finding frequencies, testing, adjusting, repairing or locating 
RF devices. Superior sensitivity, longer battery operation, 
high quality USA construction and sub-compact s fee are 
just a few of the reasons to select a startck counter. 


SPECIAL LIMITED TIME OFFER 

PLEASE MENTION THIS AD FOR SPECIAL PRICE 

STANDARD FEATURES FOR ALL 6 MODELS 

3 to 5 HOUR BATTERY PORTABLE OPERATION 
NI-CAD BATTERIES &110VAC ADP/CHARGER INC. 

1 PPM TCXO TIME BASE WITH EXTERNAL ADJ. 

3 GATE TIMES, AUTO DECIMAL PLACEMENT 
HOLD SWITCH (WORKS PROPERLY- NO GATE CHG) 
9-12VDC AUTO-POLARITY POWER INPUT 
StarCab" QUALITY ALUMINUM CABINET 
COMPUTER AIDED CIRCUIT DESIGN 
TOP QUALITY COMPONENTS - SOCKETED IC's 
COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS 
FULL YEAR PARTS & LABOR LIMITED WARRANTY 
DESIGNED & ASSEMBLED IN THE USA 


ACCESSORIES: 


#CC-90 

BLACK VINYL CARRYING CASE 

$12*00 

CTA-90 

TELESCOPING BNC ANTENNA 

12*00 

#P-110 

PROBE. 200 MHZ, 1X-10X 

39*00 

#M207IC 

CABLE FOR MFJ-207/208 

10*00 


4 


STARTEK 


SAME DAY SHIPMENT 

Orders &. Information 

305 - 561-2211 

Orders only 

800 - 638-8050 

FAX 305-561-9133 


FACTORY 

DIRECT 

ORDER 

LINES 


s 


IN TERN A TIONA L INC 


398 NE 38th St., Ft Lauderdale, FL 33334 

SELECT YOUR STARTEK 


TERMS’ Shippino^iandEng charges for Florida add $4 + tax, 
US & Canada add 5H ($4 min - $10 max), others add 15^ of 
total. COD foe $4, VISA, MC or DISCOVER accepled. Prices 
1 specifications subject lo change without notice or obligation. 

POCKET COUNTER - TODAY ! 




W FW f OWFR PRIOFR 



1350 

1 MHZ - 1300 MHZ 
QUALITY & ECONOMY 
(REPLACES 9 150CA) 

$129 


1S-UHS 

1 MHZ - 1,500 MHZ 
ULTRA HIGH SENSfTMTY 
(REPLACES #1500 HS) 

*$159 



- ‘M’W* * r -j_ 

J5O0OO0O 5000000 

3i?000000 

* Jaof 

. 

. — + A — A 

«... 

u Y * 

4k 

- . _ ^ 


3SQO 

10 HZ * 2W0 MHZ 
N-2 INPUT LO RANGE 
HATH sENsmvrrY 

*$189 


3500 

10 HZ -3600 MHZ 
HI -Z INPUT ■ LQ RANGE 
HIGH SEN9TMTY 

$250 


15-BO 

1 MHZ - 1600 MHZ 
ULTRA HIGH SENSfTIVTTY 
2 INCH BAR GRAPH 

$SPECIAL$ 


35-BO 

t MHZ - 3200 MHZ 
ULTRA HIGH SENSTflViTY 
2 INCH SAR GRAPH 

$265 
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SEND FOR FREE CATALOG! OVER 150 NEW ITEMS! 


rB. 6. MICRO 


SPECIALS 


SUPER BUYS 


MAX232 2,30 

1488 45 

1489 45 

DB25-($ofder Cup) M/F 2/1.00 
DB25-RI. Angle PC BD. F ,55 
DB9-m. Angle PC BD. M/F ,35 


U 1 Iflt 

SSI-202 Decoder 
8870 Decoder . . 

5087 Generator . . 
5089 Generator .. 


FANS 


12VDC - Brushless 
Manulactured by Commonwealth 
Model FP 108D-7 Blades 
8 Wire Leads - 150MA 
3V Square - 1 ' Thick 
This sifce commonly used In 
computer power supplies. 
$6,95 «a. 


DISPLAY DEVICES 


FLAT PANEL LCD 
GRAPHIC DISPLAY 
EPSON EG-7004S-AR 

1 410 rfoli • »up*r twirl rd Minitlc tfp* 
SuW to drtv*n - 4 bll TTL lnlpH«* ■ Cipibl* of 
d-ipltj 1 Ing >s j mine i. gra^hicr , afphabober, ipatlaJ 
eh I'Kttrt, g'ajhi, ehjrti. »r>d m 

YUwkm if+» OT*€«li1T rj/1 ■ , 

14 pirn tor ilgnati and pgwar (*fV. -1W). 

Cofflpfri# jr pi.gr mjuma! 

$19,95 5/$1 00.00 

LTP 11S7AE 
1,2" Sx7 Matrix Displays 
5x7 Array with x.y saltel. 

This Had O range Matrix Can Be 
Stackad Horizontally. Cholc* ol 
Two Matrix Qr!*ni*tloFvCithod* 
Column t Anode Row. Grtsl Far 
"Maying Menage' Slgni- 
$1,19 E»., 8/$6.95 r 1 00/$ 7 5. 00 


74LS 


LSOO 
LS01 
LS02 
LS03 
LS04 
LS05 
LS08 
LS09 
LS1Q 
LS11 
LSI 2 
LSI 3 
LSI 4 
LSI 5 
LS20 
LS21 
LS22 
LS26 
LS27 
LS28 
LSOO 
LS32 
LS33 
LS37 
LS38 
LS42 
LS51 
LS54 
LS55 
LS73 
LS74 
LS75 
LS83 
LS85 
LS86 
LS90 
LS92 
LS93 
LS95 
LS96 
LSI 07 
LS109 
LS1 12 
1113 


,14 LS114 ,25 
.14 LSI 22 ,35 
.14 LS123 ,45 
.14 LS1241.3S 
.14 LS125 .30 
.14 LS126 .35 
.14 LS132 .35 
.14 LS133 .25 
.14 LSI 36 ,28 
,14 LS138 .35 
,20 LS139 ,35 
,25 LS145 .75 
.30 LS148 ,35 
,20 LSI 51 ,35 
-14 LSI 53 .35 
,16 LS154 .85 
.16 LSI 55 .50 
,14 LS156 .42 
.20 LS157 .30 
.15 LSI 58 ,25 
,14 LS160 .25 
.16 LSI 61 .35 
.25 LSI 62 ,45 
.24 LS163 ,36 
,24 LSI 64 ,45 
.35 LSI 65 ,60 
.15 LSI 66 *75 
.20 LSI 69 .90 
,20 LSI 70 .45 
.33 LS173 .80 
.22 LSI 74 .35 
.25 LS175 .35 
LS1B1 1.25 
LSI 91 .45 
.20 LSI 92 .65 
,35 LS193 .65 
LSI 94 .40 
LS195 .52 
LSI 96 .55 
-33 LSI 97 .75 
28 LS221 .50 
.20 LS240 ,50 


,30 

.45 


,30 

.25 

-30 


LS241 .60 
LS242 .65 
LS243 .50 
LS244 ,55 
LS245 .55 
LS251 .45 
LS253 .40 
LS257 .35 
LS258 .45 
LS259 1.00 
LS260 .40 
LS266 .30 
LS273 .75 
LS279 ,30 
LS280 .80 
LS283 ,35 
LS290 .70 
LS293 ,50 
LS298 .65 
LS299 1.00 
LS3221.30 
LS323 2.25 
LS348 .75 
LS353 1.00 
LS357 ,60 
LS363 .75 
LS364 .75 
LS365 .30 
LS366 ,28 
LS367 .35 
LS368 .30 
LS373 .50 
LS374 ,45 
LS375 ,35 
LS377 .75 
LS37S .80 
LS390 .80 
LS393 .75 
LS3991.00 
LS541 1.20 
LS645 .75 
LS646 .75 
LS670 .80 


THE $25 NETWORK 


Try The 1»f Truly Low Corf LAN 

* Conned 2 or 3 PCs. XTr, ATr 

■ Urea Mrlai porti and 5 wire 
cable 

* Run* at 115 K baud 

■ Runt In background, totally 
transparent 

* Share any device, any file, any 
time 

* Needs only 14K ol ram 
Skeptical: We ma*e believer tf 


LITTLE BIG LAN 


Law cmI - J 7S pat LAN, nal par ngd*l 
Hirdwpr* I md eg don t nahtork 
A fieri tT. p ^ *11*1. and serial pon 
support on flnl rilfiii 
a«n«f Sp-tic S»0|XT>.J5W[AT) D yl,* 


SOCKETS 


Low Profile SOLDER TAIL 


6 Pin 

14/1,00 

8 Pin 

13/1.00 

14 Pin 

13/1.00 

16 Pin 

13/1.00 

18 Pin 

13/1.00 

20 Pin 

13/1,00 

22 Pin 

13/1.00 

24 Pin 

8/1.00 

28 Ptn 

7/1.00 

40 Pin 

7/1.00 


BUY $10 
GET $1,00 - FREE CHOICE 
68 Pin PLCC ,79 

84 Pin PLCC .89 


6500/6800 


6502 

2.00 

6821 

1.00 

6520 

1,25 

6845P 

2,20 

6522 

2,70 

6845 S 

2.20 

6530 

3.00 

6850 

1,75 

6532 

4,25 

6852 

3.50 

6545 

2,10 

6660 

3,95 

6551 

2.40 

68681 

3.00 

6800 

1,40 

68A09EP 

1.29 

6802 

2.50 

68A40 

4.00 

6803 

3.00 

68 A 54 

3.00 

6605 

2.95 

68BD9 

4.00 

6S09EP 

2.75 

68B1Q 

2.00 

6809 P 

2.50 

69B45 

4.95 

6810 

1,25 

68B54 

4.00 


2.25 

2.25 

2.00 

2.10 


P, 0. Box 280298 Dallas, Texas 75228 
(2t4) 271-5546 
FAX (214) 271-2462 


TEXT TO SPEECH BOARD 


PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK! 

-*• $69 95 


A\ A 


PifflM Sfnid (WOtJtTJ.JSOCOtAT] by In 

p*r iKOUd 

AftCNET Sprrct JOOOCI plui byl+l 

■ U1* any aC/XTrAT.‘J« rnt*, rr*n UDlept 
Wl d PS 2 muMnti 

Cofin#el up lo co-mowlWi. (HI ml* 
conntcl.o^. mil had* <Sit1iS. PitiJe*!. 
AfOltl) 

* DOS Fll* and Ryeorcf lacking lupparl 

* Shaft arty dwrlca. thy lift, any program 

4 Run* ki I hi btckgi'durvd. lofiWy ifinipartnE 

* Low nufliwy cnrltaad 

Typically only 2IK la netdad. bul will 
vary wllh tar lour oelupa 

* Wdfki Wllh moil HltwiM, Including DBASE 
111, Mlcmori 

WORD. LOTUS MX Wkidpwi X 
AUTOCAD, Word PiriteL ail cemplWn. 
QWBASIC in A In hKl moil ihylWn B « 

* WflrUi with DOS 2.0 Ic DOS 5,0 vd DA- 
DOS 

DOS 31 er grtaltr n petFtrrtd 

* Dptn nalwgnc. programmer API prcvl*d 

£ i ur.pl ■ tor law-Hta* (ink naduHi — 
yfru d*n luppcrt aptcifll hardware 

Full i pact pr(nr|pt(f on pack*! Iff*! 
protocol* 

CABLES * Alt CHET CARDS 

AVAILABLE - PLEASE CALL $ j. 



ASSEMBLED & TESTED 
ADD S3 .50 SHIPPING 
A HANDLING 


A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE 
GENERAL INSTRUMENTS SP0256-AL2 SPEECH CHIP AND THE 
CTS256A-AL2 TEXT TO SPEECH CONVERTER. 

THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND 
REQUIRES A COM SERIAL PORT, BOARD MAY ALSO BE USED IN A 
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH 
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO 
USE THE BOARD IT IS ONLY NECESSARY TO SEND ENGLISH TEXT 
TO THE RS232 INPUT ON THE BOARD, THE BOARD INCLUDES A 
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU 
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND 
DATA TO AN RS232 SERIAL PRINTER, YOU CAN SET UP BATCH 
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH 
" GOOD MORNING MASTER.” ETC. EVERY TIME YOU TURN IT ON, 
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO- 
GRAM ARE INCLUDED ON A 5 1 /* INCH PC/XT DISKETTE. FULL 
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED, 

FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER 
SYSTEM FOR THE VISUALLY IMPAIRED. PLEASE SEND FOR FREE 
PACKET T,M1. 


STAND ALONE POWER SUPPLY 
FOR ABOVE 

ADO $2.50 SHIPPING h HANDLING 


$1999 


STATIC RAM 


2016-2KX8 200 n,s, 

1.00 

2101-1 - 256X4 500 n.s, ., 

,75 

21L02-1 350 n,s 

. .65 

2102AL-4 L.P. 450 n.$, . 

.49 

2111-1 256X4 500 n.s. 

1,00 

2112A-2 

2.50 1 

2114L-3 1KX4 300 n.s. 

. .45 

2125A-2 1KX1 70 n.s. 

1.70 

2147 4KX1 

1,95 

6116P-4 

1.00 

6117 

1.20 

6264-15 . 

1.40 

62256 32KX8 

5.75 

DYNAMIC RAM 

2106-4 8KX1 

1.50 

2118-4 16KX1-5Volt 

. ,70 

4027-4KX1-250 n.$. 

. .80 

411 6-16KX1-250 n.s 

. ,40 

4116-16KX1-200 n.s 

. .75 

4116 16KX1-150 n.s 

. .90 

4164 150 n,>, .. ,49 or 9/3.50 

4164 120 n.s, 

1,10 

4164-100 n.s. 

1.40 

TMS4416-16KX4-150 n.$. 

2.75 

4464-150 n.s .. 

1.40 

4464-120 n.s 

1.45 

4464-100 n.s. 

1,45 

4464-80 n.s. 

1,45 

41256 150 n,s. 1.25 or 9/9.95 

41256 120 n.s. 1.30 or 9/10,99 

41256 100 n.s. 1.30 or 9/10.99 

41256-80 n.s, 1,30 or 9/10.99 

41256-60 n.s. 

1.85 

1 Meg - 100 n.s. 

4.40 

1 Meg - 80 n.s, 

4.40 

414256-80 n.s. 256 x 4 . 

4.60 

SIPPS 8 SIMMS AVAILABLE | 

THREE CHIP SET 

B.G. SPECIAL 


16450, 1438, 1489 - $6.95 

16550, 1488, 1489 - $13.50 


EPROM SPECIAL 


We bought a large quantity of 
2708$, £7 16a, 2532a, 2732s p 
2764s f 27128a, 27256a and 

27512$froni a computer manu- 
taciurer who redesigned their 
boards. We removed Ihem from 
sockets, erased and verified 

Ihem, and now we offer the sav- 

ings to you. Complete satisfac- 
tion guaranteed. 

Your Choice 

2708 1.20 10/8.00 

2716 1.75 10/15.00 

2532 . 2.00 10/17.50 

2732 2,00 10/17.50 

2764 2.00 10/17.50 

27126 3.00 10/25.00 

27256 3,50 10/30.00 

27512 4.75 10/40,00 


8000/80000 


8031 

80C32 n 

8035 

8039 

8085 

8085 

8087 

8087-1 


2.95 

3.95 
1.00 
1.00 

1.55 

1.55 
87,50 

167.50 


8087-2 127.50 


8088 

8088-2 

8155 

6156 

8202A 

8212 

8214 

8216 

8224 

8228 

8237-5 

8243 

8250 

(16450) 

(16550) 


2.20 

3.25 

2.25 

2.25 
8.00 

1.25 
2,00 
1.25 
1.25 

1.75 
2,80 

1.75 
2.85 
6.50 

13.00 


8251 
8253-5 
6254 
8255 
8255-5 
8257 
8259A 
8259C-5 
8275 
8279 
8284 
8286 
6287 
8286 
8530 

8741 

8742 

8748 

8749 
S755 

80286-8 PLCC 8.50 
80287-8 125.00 

60287-10 135.00 
V-20-10MHZ 6,50 


1.10 

1.75 

1,80 

1.50 
1.75 

1.50 
1.85 
2,10 

10.95 

2.25 

1.49 

3.50 

2.49 

3.50 

3.00 

7.00 

7.00 

7.00 

7.00 

7.00 


TERMS (Unless specified elsewhere) Add S3.25 postage, we pay balance. Orders over S50.00 add 35c tor insurance. No C.O.D Texas Res. add 
8' * ii Tax 90 Oiiy Money Back Guarantee on all items. Ail Hems subject io prior sale. Prices subject to change without notice. Foreign order - US funds 
only, We cannol ship to Mexico or Puerto Rico. Countries other than Canada, add $9.00 shipping and handling. 
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20“' Anniversary Special 


C.O.D.* 

Accepted 

1 3406 Saticoy Street 
No. Hollywood, CA 91605 


(81 8) 
(800) 
FAX (818) 


787-3334 

235-6222 

787-4732 






TEKTRONIX MODEL 511 ON 
{also known as 5103N/D10) 

General purpose, 2 MHz plug-in os- 
cilloscope, Includes 5B13 Time-Base, 5A1B 
Dual-Trace vertical amplifier and 5A23 Hori- 
zontal amplifier, 6V5 inch rectangular dis- 
play. Sweep rates from 5 microseconds to .5 
second per division. Vertical sensitivity 
from 1 mV to 5 V per division. Add, alternate 
or chopped operating modes. X-Y mode, 
within 1 degree from de to "TOO kHz. 

Price: $2fW.0Q 


TEKTRONIX 475 
PORTABLE OSCILLOSCOPE 

Oscilloscope Dual Trace with D.C. to 
200 MHz response, 1,8 nsec rise time, 
one megohm input impedance, 2 MV/ 
div sensitivity and 1 n sec/d iv. sweep 
rate. Dual time base, x-y operation. In- 
ternal power supply for external active 
probes. Channel 2 vertical ouput. 8x10 
cm display area. Price: $895,00 


MODEL HP 1BQA 

Oscilloscope: Mil Spec AN/USM-281A, 
8 x 10 CM display, IDO MHz response 
whfch accepts standard 1800 series 
Plug-Ins. Includes Vertical Plug In: 
1801 A (PL-TtefcJ, frequency BW 50 MHz, 
maximum sensitivity 5mV/DIV. Hori- 
zontal Plug-In: 1821 A (PL-1187), trigger- 
ing to 100 MHz, minimum sweeptime 
100 NS/DI V, has delayed sweep capacity. 

Price: $250.00 




A.C POWER 
STACO MODEL E1Q10VA 

This unit has been designed and con- 
structed for rigorous industrial, classroom 
or laboratory applications. These power 
supptrfs are brand new. Current list price 
$75000. Specifications: Input: 120 VAC 
50/6flTHZ. Output: 0-120 VAC 10 amps. In- 
cludes manual with schematics. Features: 
Ammeter, voltmeter, convenience outlet, 
power indicator and circuit breaker. Dimen- 
sion: 10" x 15' x 6', Weigh t : 22 lbs . 

Price: $165.00 


HP 331A DISTORTION ANALYZER 

Covers 5 Hz to 600 kHz range and measures 
total distortion down to 0,1% full scale. Har- 
monics arc indicated up to 3 MHz. Mea- 
sures noise as low as 25\xV, and voltages 
over a wide range, 300 jiV to 300 V RMS full 
scale. Frequency calibration accuracy is > 
±5% from 5 Hz to 300 kHz; > =10% from 
300 to 500 kHz. Basic voltmeter accuracy is 
-2%. Price; $295,00 


LR. 

TANK 

PERISCOPE 


TypeM-24, Rugged 
military construc- 
tion. Contains two 
independent in- 
frared image con- 
verter tubes plus 
correction lenses, 
prisms, and eyepieces. The binocular view- 
ing system is directly connected to a prism- 
type periscope. The Image tubes have dy- 
namic focus provided by a built-in adjusta- 
ble voltage divider. This unit requires 10 to 
15 KV at low current for operation. Unable 
to supply power supply. (Dimensions: 18" 
high x 9" wide x 4Vf thick. Weight 17 lbs,) 
Stock #QP 9001 Price: S20Q.00 


Call 


PAIR 
ElMAC 
4CX250B 
Price: $150.00 


for All Your Electron Tube Requirements, j 


ElMAC 
4CX35000C 
Price: $4,800.00 


Wi 


Z af, ons 


. PAIR 
i ElMAC 
4-400A 
Price: $250.00 
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AMAZING 


* ELECTRONIC ^ 
PRODUCTS and KITS 



NEW CONCEPT! 

Mystery 

Levitating 

Device 


Remember Wgrottl le Worlds? o&jixfs lioa! in air and 
move to the touch. Defies gravity, amazing gilt, 
conversation psece. magic trick or great science project. 

ANm Easy to Assemble Kit Plans Si 19.50 

Combination Solid State Tesla Coii 
& Variable 1 00,000 VDC Generator 

Experiments Using Tesla Colt: 

■ Plasma in a Jar, Tornado, Furnace 
* Kjriian Photography 
* Wireless Energy Transmission 
■ Induction Fields * Pyrotechnic Effeds 
t and B 


m 


Operates 12 19 VDC tor 
Reid use on 15 VAC 
For Laboratory Use 


n 


pQj 



Plasma 
Fire Saber 



Corona and Brush Discharge 
■ Energizer for Neon Plasma Tubes 

Experiments Using Hi Volts DC: 

* Plasma Blaster Drilier/Cutter 
■ Anti -Gravity/Force Fields 
* Ion Reaction Motors 
Generation 
High Ion Source 
- Ozone For Air Purification 
Electrification of People $ Objects 
Particle Accelerators/ Atom Smashing 
* High Energy Capacity Charging 

HVM7 Plans Complete System Si 5,00 

HVM7K Complete System Kit Plans ...... SI 74.50 

TCL4K Tesla Coii Only Kit/Ptans ....... $09.50 

H5MAC Wall Adapter for 115 AC $15,50 


Table Top Tesia Coil 

Spectacular * 

A Real Attention Getter! 

* 250,000 Volts! - 7-10' Sparks! 

Energy even passes through 
windows. Great for science 
projects, displays, advertising. 

Highly spectacular devices produces 
visible, audible bolts of lightning 
appearing to flash in the air. Causes VL* 
certain materials to bum from within and glow, lights 
bulbs without wires, produces induction fields, St Elmo's 
tire corona. Clearly demonstrates high frequency high 
voltages yet terminal may be touched by user during 
operation with a metal object. 115VAG operation only. 
BTC3 Plans , . $15,00 BTC3K KltPlans $299,50 
BTC30 Assembled and Tested $399,50 


Shocker Force Field / Vehicle 

Electrifier - Neat little device allows you to make 
hand and shock balls, shock wands and electrify objects, 
charge capacitors. Great pay back tor those wise guys 
who have wronged you! 

SHK1K M Easy To Asse m ble Electronic Kit . $24,50 

100,000V Intimidator / Shock Wand 

Module Build an electoral device that is affective 
up to 20 teet. May be enclosed for handheld, portable 
field or laboratory applications. 

m*2KM Easy to Assemble Electronic Kit . , . $49.50 
ITM2 Plans O nly ; Credit-able to Kit ..... $10.00 

Ion Ray Gun * Projects charged ions That induce 
shocks in people & objects without any connection! 

Great science project as well as a high tech party prank. 

IOG3 Plans $10.00 IOG3K KltPlans $69,50 


Invisible Pain 
Field Generator 

Shirt pocket size electronic 
device produces time variant 
complex shock waves of intense directional acoustic 
energy capable of 

IPG7 Plans 
IPG70 Assembled 


Ml 


of warding of! aggressive animals, etc, 

. , , , $aoc IPG7K Kit / Plans $49.50 


$74.50 




Produces the spectacular effect thal captured the fantasy 
of millions ot movie fans. Visible plasma field is 
controlled by gnp pressure and adjusts saber length. 
Active energy field produces weird $ btzarre effects. 
Excellent for special effects. Specify photon blue, neon 
red, phase r green, or starfim purple. 

PFS2 Plans .... $8.00 PFS2K Klt Plans $49.50 
Special Offer PFS2Q Ass emble d mg $89* $59.50 

Solar Power Devices - ■ — ; 

Build a lence shocker, solar motor, light, bug zapper, bati 
charger, etc. SOLI 4 ,H , 2 Amp Cell mi PI a ns , . $8.50 
SOL2 6x12", 14 V Cel! w Plans ........ $7.50 


0 


Homing / Tracking Transmitter 

Beeper device, 3 mile range. 

HOD1 Plans .... $ 10. 00 HOD IK KltPlans $49.50 

Listen Thru Walls, Floors 

Highly sensitive stethoscope mike. 

STETH1 Plans . . . $8.00 S TETH1K Kit Plans $44.50 

3 Mile FM Wireless 

Mike - Subminiature! 

Crystal dear, ultra sensitive 
pickup transmits voces and sounds 
to FM radio. Excellent security system, warns of 
intrusion. Become your neighborhood disk jockey f 
Monitor children and invalids. 

FMV 1 Plans ..... $ 7.00 FMV1K Kit'Plans . $39.50 

Telephone Transmitter ■ 3 Miles! 

Automatically transmits both sides of a telephone 
conversation to an FM radio. * Tunable Frequency 

* Undetectable on Phone * Easy to Build 8 Use 

♦ Up to 3 Mite Range * Only transmits during phone use 

VWPM7 Plans . ... $7.00 VWPM 7 K KltPla ns $39.50 

ElectroMagnetic 
§ _Coil Gun 

Projects a metal object ® 
over a considerable distance. 

Become pan of and perhaps 
contribute to this exdting new concept of weaponry^ 

EML2 Plans $8.00 EML2K Kil Plans $99.; 



.50 




INFORMATION UNLIMITED 


Dept RES12, Box 716, Amherst, NH 03031 
Phone: 603-673-4730 FAX 603-672-5406 

MC, VISA, COD, Checks Accepted. Please Add $5 00 Shipping $ Handling 

with many mora hams 
FREE with Order, 
Or Send $1 P&H 



NEW! 

Amazing GlowTron! 

Projects Visible energy. fT^ 

Operates on safe, low voltage to produce spectacular 
lightin^effects. Neon & fluorescents glow without wires! 


Ready to Use 


$29,50 



TV & FM Joker / Jammer -st™i pocket 

device allows you to fatally control and remotely disrupt 
TV or radio reception, Great gag to play on family or 
friends. Discretion required. 

EJK1KM Easy to Assemble Electronic Kit . $19,50 


Visible Beam Laser 

High brkghtness red HeNe laser visible for miles 
Produce your own light show! Projects a beam oi' 
red Me clearly visible under most circumstances Can 
be used to intimidate by projection of a red dot on 
target subject. Also may be used to 'listen in' utilizing 
our laser window bounce method #LUS1 below. Easy 
to Build Modules Produce A Working Visible Laser: 
LAS1KM Kit wflmw Laser Tube, Class ll . $69,50 
LAS3KM Kit w,2.5mw laser Tube, Class IIIAS99.5Q 







H 



"Laser Bounce" Listener System 

allows you to hear sounds horn an area via a life beam 
reflect®! from a window or other similar object. System 
uses our readytomse LATR1 Laser Terminator gun site 
as the transmitter. The receiver section is supplied as 
an easy- -to-buikJ kit, including our cushioned HS1Q 
headsets. Order I LLIST20 System, includes our 
LATR1 Ready-to-Use Laser Gun Site. LLR1K Special 
Receiver Kit, and HS10 Headset, all for o nly $2 99,50 



5mw Visible Red Pocket Laser" 

Utilizes our touch power control! 

VRL3KMX KM 'Plans $119.50 


See In The Dark Viewing 

Device uses invisible infrared 
illumination for seeing in total 
darkness Excellent 
for low cost night 
vision, along with observing 
lasers and other IR sources. 

Functional unil many useful applications 
SD5 Plans 
SD5K Kft / Tube Plans 
GPV10 Ready to Use Viewer ...... . 

6032A Tube Plans to build your own 



$ 10.00 

$299.50 

$499,50 

$99.50 


©- 


Order by Mail, 
" ' or by 24 Hour 
lOrders-Onty Phone: 

rj y 800 - 221-1705 
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mrBD TIME SPECtA LSI ORDER TOD A Yt 


^ Items stamped with this sc%ii are compdhblo 


with X-10 Poweihouse, Lovilon Decora Elec* 
ironic Controls. Radio Shack Plug n Power, Soars 
mo Control. Stanley Lightmaker, GE Homonii rider , 
d most pcwerline comer remote control systems. 


HOME CONTROL CONCEPTS 


Buy with confidence from HCC 

9 LOWEST PRICES GUARANTEED! 

' DOUBLE MANUFACTURERS WARRANT 
' TECHNICAL SUPPOR T SECOND TO NON! 
’ IMMEDIATE SHIPPING 



Installs in minutes * with no tods - and no wiring! 
URC8000 Console keeps track of i 6 zones and 
displays status ot each using LEDs. Because 
it's supervised you'll know it any doorAvindow 
sensor is not working or has low battery. Add 
wireless door/Window sensors to protect up to 
1 6 different groups of doors and/or windows. 
t Add a motion detector to protect an 
o area with more than one entry point, 

' " Console sounds loud 85 dB 

a lam and sends X- 1 0 signs Is 
W -:i rpH to flash ell X-101 ights! Scares 
\ rtjj" 1 H intruder and makes home 

visible to others (neighbors, 

V ' — police en route, etc). 


Free Home Automation Mug] 

G€ktteexdu5wegifivvitnyomordefQfSt49ornx5fD r I 
Gtsat tor drinking freshly tusked coffee from your I 
modiJeroontro&ed coffee maker Order HCC-71 1M J 


r Free Home Automation T-Shirt 

Get this great gift with every order $199 or 
more! Limited edition, available In S, M, L, XL. 
L Order number HCC-71 IS 


Brand New! One-For-AI1 12 

Lets You Control X10 and Infrared from one remote! 


Universal Electronics has just unleashed iheir 
newest model remote control, I he One-For-AII 
1 2, Billed as the most powerful universal remote 
in the world, the One For-Ail 12 replaces 12 of 
your existing remotes for TVs, VCRs, Cable 
Boxes. CDs, Audio Products, Satellite Receivers 
and morel It can even control XI 0 modutest 

The One-For-AII 12 has a 32K memory which 
contains the world's largest library of Infrared 
codes' jn fcdt, the manufacturer is so confident 
[hat your component s infrared codes are 
contained in the One-For-AJI 12 s memory thatl 
they're offering a DOUBLE YOUR MONEY SACK 
GUARANTEE! (call HCC Customer Service or 
Universal Electronics for further details} 

Check oul these great features: 

Provides any device with a Sieep j 
Timer function * Simple set-up ' 

One Button System Control ' Per- j 
feet replacement for tost or bro- 
ken remotes ' Toll-Free Con- 
sumer Help Una 'Upgradable f 
(by manufacturer, no chargel) 
to match the latest advance- 
ment in IR remote control / 
technology,,, won't be- 
come obsolete! 


audtoor video eystemacan be powered up with ihe 
touch of a single key! Saves time & oonveniencaf 

XI Q Compatible] Combine wilh the HCC-3000 I 
One-For-All Command Center lor control of your I 
home entertainment devices AND XI 0 devices! [ 
Just aim the remote at the HGC-30QQ for instant | 
control of your 

appliances! gp 


CtUnlrund Ccfilcf 1 Ifnj' SLduk' 


m 

SftVfh AppWrt Ul*Me An*™ Module 

Attention PC hackers! The One-For-All 12 is | 
^Heveri PC compatible with the addition off 
the HCC-PCIR PC to Infrared Interface! 

{see description lower nght) 

t One-For-AII 12 Universal 
■emote Control KCC-RC5 

ONLY $79.95/ 


Built-in macros mean you can tu m on a number of One-For-All Infrared Command 
1 1 R devices with the touch ot one button! Complex Center HCG-30Q0 ON L Y $29.95 / 


New! Supervised Wireless Security System 


Built-In infra red command oefiter{$ee ISpFT 
HCC-3000, above) for use with One- ™ * - 
For- All remote I Console is also a 
receiver for the Stanley hand- held 
Mobile Control and the X-10 hand- L 


held remote for controlling 16 X-10 devices! 

Expand your system anytime by adding door/ I 
window sensors, motion detectors. or a plug-in [ 
Powerhom siren! 

HCC-0OOQ Security Console ONLY *69/ 

HCC-574 Keychain amVdisamn ONLY *2 1» * 1 
HCC -534 Ooor/wlndow Sensor ONLY *14* 

HCC- 50$ Powerhom 110 DB Siren ONLY *39* 
HCC-554 Wireless Motion Detector ONLY M9» I 


BONUS* Free HCCS74I When you order an HCO8QQ0 and One-For-All remote control I 


Lamp Module w 

Sianfoy plugr in lamp moduto controls i£*j of. 

Incandescent lights up to 300 Watt " 
max. Off ■whitecolcM'. Only 650 modules 
reserved for this promo il t , V / <2r\C 
^Limrt 16 HCC-247A Q N L Y 

r $tanley Home Control HP* 

Turns onfoff up to eight X10 lights /] 

and appliances. Has Illuminated / ..*!/ / 

| ALL LIGHTS ON button. Also has £' ' ' '7 / 
□1M/BRIGHTEN and ALL UNITS OFF""- 
I buttons. Off-white color. r\K\\ V $099 
L Limit 16. HCC-2551. M l_ T 0“ 


r Heath Zenith Motion Switch 

I Senses motion & turns on light. Adjustable delay I 
shut off. Great for hallways, basements, garages, 
laundry rooms, bathrooms, more. Photocell ad- I 

[operation lHCC-G1 05 ONLY®!# 5 . 


Mobile Control & Base 

1^ Stanley 8-button hand- 
T held remote done in sleek \ 
t990's styling. Transmits RF 11 
I signal up to 100 fL to plug-in 1 
I base transceiver. Off-white 

| color, HCC-2553. ONLY s 37^ 

>2554 Additional Mobile Control ONLY*16*J 

r Motion Detector & Floods^ 

ttfs. Detects motion, 
turns on floodiighis, 

I and sends up lo four 
I *j,\^ \SBfifi X-10 ON signals to 
• ^ modules located tnsfcte or outside the 
house. OFF delay {10 sec. to 35 min ), dusk/ 
dawn and sensitivity adjustments. Detects 40 
It. at 1 1C7 arc Weatherproof. Bulbsnolind. By I 

.B& 4 ** ,2 ONLY s 3^J 


[■V&Wall Switch Module 

1 ^Replaces existing wail switch 
I Controls incandescent lights up to 500 
I Wart max. Ivory color button. Only 
1 830 modules reserved for this promo, 
so order nowl By Stanley^ * m \ / d 

| Limit 16, HCC'2475. UNLY ^ 

>2476 3-Way Switch Sal (paii) QNLY 1 12”J 

fNew Edition! Automation Bookl 


House, This superb book is now 
edition, expanded and Improved! 150 pages 
and over 125 illuetratK)nsj^\A II V$0£295| 
^Recommended Reg *29 95VJINLY 

Stanley Premierl 
Home Control I 

features as Home 
Control (below); rsonimls 
^ ' 16 devices Handsome simu- 

lated woodgrain design with smoked 

hto- 2^ us1 ONLY 5 1 7^J 

[X-10 Development Kits^tj 

Use to devetop your own PC-based "smarT^ I 
home automation system! Monitor status ot 
home's lights $ appliances and make Intelligent 
decisions based on their on/off status Develop 
a home control system with IF-THEN logic, 
oven 1 -burton macros! Add Stanley motion | 
detectors to give system input of room presence 
Development software ts interrupt based {does I 
not use polling!) and includes compiled library | 
routines and sample C -language source code 

Use with PC to Infrared Interface to develop a I 
system which combinea home automation and 
IR control; any X-10 controller can control | 
infrared! With addition of Vote# Master Key, 
voice control of the home becomes possible, 
Use X-IO'sSurtobttmrto give dusk/dawn Input I 
to your system. Add voice PG voice mall card | 
j for remote call-in oonlrol of X-1 01 

Requires IBM or compatible computer with para!- I 
lei port. Includes TW523 module, adapter, inter- 
face cabte, development software, demo pro- I 
gram El technical InfadartL HCP533K ONLY $69 Jj 

PC to Infrared Interface 

I Great for development of your own infrared 
home control system! Allows your PC to “push 
buttons" on remote control! Combine PC based 
home autom&don with inlrared control of your 
TV (volume, channel, etc), stereo, VQR, and 
more! Add whoto-houee IR repeater such as 
| X-lCaFontermiat Use with Covox Voice Master 
Key for voice control of your entertainment 
I system! Combine with X - 10 Do veiopmentKtt 
| to allow any X-10 conlndter to control your 
infrared devices! Use with voice mail system 
| lor remote control of IR from any telephone. 
Possibilities are limitless I 

I Remote control links to PC s serial port Use ihe 
SendfR program to transmit infrared signals 
<e.g. The dos command SeodIR TV MUTE will 
mute the tv!). Call Send IR from DOS batch files 
your existing software program, or develop a 
program from scratch using sample sourcecode. 
Complete with interface, cable, development 
software, sample C -language source code, 
technical info/data and documentation 
Requires One-For-Atl or uControl remote 
control and 1 IBM or compatible computer with 
L serial port. HCC-PCIR ONLY $69J 


keychain control of anything!! 

Manufactured by Linear, ifcis low cost RF link is 
ideal for wireless control of your own projects. 

I your home and car alarm, car doortocks, and 
| even X- 1 0 modules (with addition of HCC-204 X- 
10 Powerflash Module)! Set security code on 
I transmittw' and receiver, apply power to receiver 
| beard, and you’re reedy for wireless oontroll 

^TRANSMITTER; Tiny keychain 
transmitter is approx, half the 
f height of a matchbox! 
Transmitter has two buttons 
I corresponding to channels 1 and 2. Includes two 
| Lithium batteries. Up to 10 O' r 

RECEIVER; Board level 
receiver measures 
| approx 3" square! 

Requires power supply ol 8" 

I to 24 VDC or 12 to 1 8 VAC. TwrT 
o utpuis (channels 1 and 2) can each switch up to 
300 mAO 18 VDC maximum to ground . Directly 
| activate relays, drive bulbs, more 

HCC-RF1 RF Link set includes transmitter, 
receiver, documentation, ONLY S39 “Jf 
HCC RFX Extra transmitter ONLY 51 

r HACKER S BONUS: Get a FREE extra trans- 
mitter wilh HCC-RF1 and total HCC purchase 
^over 5249/ Under number HCC-71 1 R, 

r Decora Electronic Controli 

I Professional quality, X-10 compafWe switches, re 
I ceptodes, ccriiroBere. s^nal bndgesarxJtef 
I equipment by Leviton. Irepnoved new desi^i am 
I styling; switches look IDENTICAL to Decora wid 
j rocker switches, LED indicates QN/OFF status 
I In white, ivory and brown. PRICED BELOV 
| TRADE (contractorrbuiklertotecfrician pricing) I 
[ 6291 Wall Switch Use to contn 

B ftuorescenl lighting, appliance: 
motors, etc. Rated t5A 
6381 -U Ceiling Fan / Low Voltag 
Dimming Switch Module Dknslo 
J voltage fighting and controls mot 


speed [e,g. ceding fans) using X 1 0 DEM/BRIG H 
I 500W incandescent. 5Q0VA Inductive. 

S*/ e 


CaH or wnte for tree L ewfod SsOng, 


3-Prong Appliance Modul 

.j Plug-in appliance module rated fSAreslstr 
50CW tamps. 1/3HP motors. Off whrte. 5 

| units reserved for prernD.Qi^i^Y 


L By Stanley. HCC-2550 


Enerlogic ES1400e 

I Step up to Intelligent Home Contr 

I New ESl4G0e puts out 50% stronger X10 sig 
I strength than original ESI 400! Version 2 sotlw 
| A expansion port for future integrated produc 

I This Intelligent X10 scheduler wilh 2-v 
1 interface monitors your powerlme and alk 
I IF-THEN control. Combine with Stanley mo 
I detectors and have music and mood ligh 
1 follow you from room to rooml Use ) 
I Sundowner lo give your system dusk/di 
I input Great lor setting up one-button mac 
I Once youVe set up your home program, the 
I line simulator allows you to test it complei 
I Once Ihe ESl400e Is set up, your PC mai 
I powered down or used for other purposes 

I The ESI 400 is packed with features, incto 
I a battery back-up, Hayes Chronograph c 
['and calendar functions, programming samf 
I on-line help, complete documentation, * 

ONLY s 359 



INFO, PRICING & CUSTOMER SERVICE 

1-619-693-8887 

TOLL-FREE ORDER LINE (ORDERS ONLY) 

1 -800-CONTROL 


WHOLESALE PRICES. MOO MIN. PER ORDEF 


TERMS Most in-stock ofoerfi ship wifoin 24 hours Tax applies to CnlL orders lor norvreaato Svp 
Harxfbng charge wit) be added to onto! COD orders add SO SO to shffKfig charqa Our slandaid st 
memodtnttie Continental U.S & by UPS ground service Add ixwvtJ charge lor U PS irfrCond day .nr UP 
Day An Federal Express or Ait borne Express Alaska and Hawaii orders are shipped by aur & 
IntomuSional ordais must be paid in U S funds by money order, cashiers check or credit cord Re 
imdbiAhdvse subject to 15% restocking loe, before returning call lo* requited RMA number <j 
morchandisc (lest equipment, software, books, etc) may not be returned lor credii Defective proocuiE 
repalied or replaced at our option Double manutacturer s warranty on rmtsi items ' WewiUmatoharb 
competitor s pnoo ' No! responsible for typographical errors tmrted limo specials Quantities may be 
Phpno our Customer Service Department between 8 a m. and 5 p.m Pacific Time for complete deli 


CIRCLE 285 ON FREE INFORMATION CARD 
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VACUUM TUBE DEALER PRICE LIST Apr. 


SOVTEK®, RUSSIA 


5U4G 

$5.25 each 

12 at $4.75 each 

25 at $4.25 

12AX7W A/7025. 

4.35 

3.75 

3.60 

6922 (military 6DJS) 

6.75 

5.90 

5,20 

EL84/6BQ5 

2.90 

2.60 

2.25 

EL84M/6BQ5WA 

5.80 

5.20 

4.50 

6V6GT 

4.25 

3.50 

3,20 

6L6GC 

3.50 

2.95 

2*60 

58S1/6L6WGC 

6.75 

6.20 

5*75 



50 CALL FDR SPOT QUOTE 
100 CALL FOR SPOT QUOTE 


The 5881 is Russia's selected military 6L6WGC and is regarded as the very best 6L6 type in the world. Eric Clapton recently 
replaced the Philtps/Sylvania 6L6 STR's in the custom Soldano amp which he uses live, with SOVTEK® 588 1’s because of their 
milky smooth sound. Discriminating musicians thruout the world are retubing with the SOVTEK® 5881/6L6WGC. 


SINO, CHINA 


5U4G 


$4,90 each 

10 at $4.25 each 

25 at $3.95 each 

1 00 CALL FOR SPOT QUOTE 

EL34 


5.25 

4.80 

4*25 

M * 

" " ■ 

6L6GC 


4.75 

4.20 



■ h m 

12AX7a 


3.85 

3.25 

3.10 

m m 

mm it 

12AT7 

*-..■■.►* 

3.90 

3.55 

3.40 

» H 

mm m 

6146B 


11.50 

10.60 

. . 9.80 

N ti 

mm m 

6550 



9.85 ... 

9.25 

8.95 

m m 

m m m 

KT83 


13.50 

12.50 

11.50 

m M 

mm n 




El, YUGOSLAVIA 



EL34/6CA7 


$5.10 each 

10 at $4.65 each 

25 at $4,10 each 

100 CALL 

FOR SPOT QUOTE 

KT90 


23.90 

21*50 

19,90 

m m 

" ■ ■ 

6DJ8 


3*15 

2/75 

2.35 

m H- 

■ pi m 

12AU7/ECC82 


3.15 

2,75 

2*35 

■ * 

mm m 

12AX7/ECC83 


2.70 

2,40 

2*15 

• m 

mm m 




SIEMENS, GERMANY 



EL34 , . 


$7*25 each 

10 at $6.75each 

25 at $6.20 each 

100 CALL FOR SPOT QUOTE 

1 2AT7/ECC81 


4.50 

3.90 

3.75 

■ m 

» tt H 



TESLA, CZECHOSLOVAKIA 



EL34 


$7.25 each 

10 at $6,75 each 

25 at $6.20 each 

1 00 CALL FOR SPOT QUOTE 

EL34BL (COBALT BLUE) 

7*95 

7.45 

6*90 

* m 

m m rn 

E83CC/12AX7a 


5.90 

5.35 

4*95 

m m 

ml M m 




GE, USA 




5U4GB 

$12.50 each 

10 at $11*60 

each 

6550a 

$19.95 each 

10 at $18*25 each 

6CA7/EL34 

15*75 

14*25 


7025 , . 

13.50 ... 

11.75 

6L6GC 

14*95 

13*50 


7027a 

17.25 

16*50 

6LF6 

19.25 

17.50 


7591a 

15.50 

13*75 

12BH7a 

9.95 

8.75 


7868 

17.00 

16*40 

12AT7 

6*85 

6*30 


8417 

15.85 

14.75 



SOLID STATE RECTIFIER 



Built 

into tube socket. 

Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types. 

$6.25 each 10 at $5.90 


ODD BALL TUBES (MOSTLY USA STOCK) 


4CX350A $69.00 each 

6 AX 5 

$4.90 each 

6J5 

$4,50 each 

6X4 

$3*90 each 

6189W 

$4,15 each 

5AR4 

7.95 

6BA6 

1.95 

6J7 

5.50 

6X5 

3.90 

(12AU7W industrial) 

5V4GT 

4.20 

6BK11 

6.90 

6K1 1 

6.90 

6X8 

2.90 

6267/EF86 

3*20 

5Y3GT 

3.95 

604 

3*50 

6SC7 

6.90 

12AY7 

5.95 

6973 

14*90 

6AL5 

2*40 

6C10 

6.90 

6SG7 

3.50 

12AZ7 

4.50 

7199 

17*80 

6 AN 8 

5.50 

6CA4 

3*90 

6SJ7 

4.50 

12DW7 

14.90 

7247 

14.90 

6AQ5A 

4.60 

6CG7 

6*90 

6SK7 

2.90 

12FQ8 

8.00 

OA2 

3.75 

6AQ8 

5,85 

6EU7 

11.80 

6SL7 

3*95 

5749 

2*90 

OA3 

2.25 

6AS7 

4.50 

6FH8 

12.50 

6SN7 

3*95 

(6BA6W industrial) 

OB2 

2.25 

6AUG 

2.25 

6GW8 

6.90 

6U10 

4,90 

5879 

8*50 

OC3 

3.75 


GIVE US A CALL ON ANY TOUGH-TO-GET TUBES. WELL FIND THEM FOR YOU! 

MA TCHING AVAILABLE ON ALL OCTAL POWER TUBES 65e extra per tube. 

" PLATINUM " MATCHING ALSO AVAILABLE WITH 24 HOUR 
TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra per tube. 

MINIMUM ORDER $50.00 

ADD $5.00 SHIPPING ($10.00 OUTSIDE UNITED STATES) 

SEND CHECK OR MONEY ORDER TO: 


NEW SENSOR CORPORATION 

133 FIFTH AVENUE, NEW YORK, NY 10003 

CONTACT: MIKE MATTHEWS TELEPHONE: (212} 529-0466 TOLL FREE: 1-800-633-5477 FAX: (212) 529-0486 

CIRCLE 258 ON FREE INFORMATION CARD 
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IBM PC/AT CASE 

Genuine IBM Casa 
Full Sire AT Casa ■ 

Accepts Mint or 
Full Size Motherboards 
Slide-off Top 
a Sfot Frame Made In U S A, 

Part No. 220-2759F 



AT 200 WATT SUPPLY 


Factory Reburbished 
Fits Ml size AT case 
only.l2G«20V Input. 


Part No. 500-0041 



3 1/2" FLOPPY DISKDRIVE 

Matsushita JU-253 
Indudes two 3.5' 

Face Plates (Gray & Beige) d 
Comes with separata 

S 1/4* Mounting KH „ 

$49 



Part No. 220-341 0F 


5 1/4" 1-2MB FLOPPY 
DISK DRIVE 

Double sided/ 

High Density 
H|tacH#HFD5ieC12U 
Mfg. for IBM *61X4018 

Stack Face Plate ontyl 

Part No. 220*3421 F 



MS-DOS VER 3.30.01/GWBASIC 

OEM VERSION 3,30,01 Has an 
Expanded Memory Manager lor 
above 640K orn 80306 computers. 

Print Spooler, Cache, & a file 
Encyptkxi Program. 4? ?^ 

Includes 5 1/4' & 3 1/2' disks. 
and Manuals, 

Part No 229-3906F 



$ 19. 


95 



IBM PC/AT GUIDE TO 
OPERATIONS 

An ideal getting started guide 
for beginners. Complete wUh 
Exploring The IBM Personal 
Computer Software, Learn the basics: 
keyboard commands, printer functions, 
disk storage, dos, basic programming and 
Furcw niter a basic word processing package 
includes IBM AT Diagnostics Disk. 

(IBM #6280102) $G 95 

Part No. 220*0073 F ^ . £ 

IBM PS/2 CARRY CASE ^ _ 

Genuine IBM Product 
Designed for PS/2 Model 25 
Also works great with Macintosh +, SE 
Removable casters & ieet, Heavy duty 
padded Nylon construction 
Completely unzips for easy storage 
Size 1 5* x t4‘ x 16- 
Part No. 220-64 22 F 




SUPER 8 REPEATER 
PROJECTOR 

USED Portable Projector. 

Includes a Super B 
Continuous Play Cassette 
0mm him can replaced 
with your own Super 8 films 
Has fold oun 1 X fl*3/4‘ 

Glass Screen. Bulb included 
Includes Padded Hard Sided 
Carry Case 16*1/2* x 14' x S' 

Part No. 650-01 39F 



ALARM BOARD 

Great experimenting board. 24 lug and 
6 lug terminal stops, 8 relays, 8 slide 
switches, over 30 (Cs. 4 heatsinks, 2ft 
four conductor telephone line cord and 
many other parts. 

Part No. 100-9990F 



PLASTIC PARTS BOX 


15*X14"X5‘ 
Great for under 
counter storage, 


Part No. 560-9998 F 



SCHOOL BUS 
ALERT 

Home Receiver to alert 
Students as Ip tbe location of 
their Bus. Receives Signal 
from Bus equipped, wllh 
SIMON TRANSMITTER (below). 
Mfg, TRANS ALERT 2£W0. INC 

Part No, 660-94O3F 


Add up to 
250 units 



SCHOOL BUS ALERT 
TRANSMITTER 

Bus mounted Portable 
Transmitter that announces 
its location to the home unit. 

SIMON TRANSMITTER 

Mfg. TRANS ALERT 2000 

Ideal, for students with special needs 

Part No. 660*9404 F 



INFRARED REMOTE 
A/C SWITCH 

Lets you turn on/off Lampe, 
appliances or other 120V 
devices using an 18 
transmitter Turns units 
orVoff from up to 25' away 
2 prong non polarized 15 A. 

Requires a 9V battery. 

Pert No. 660-0021 F 




$ 8 . 


95 


ea. 


Order Line 

1 - 800 - 344-4465 


Mendelson Electronics Co., Inc. 

340 E. First Street Dayton, Ohio 45402 

800/422-3525 • FAX 513/461-3391 • 513/461-3525 


CIRCLE 251 ON FREE INFORMATION CARD 


ROOF MOUNT UHF 
MOBILE ANTENNA 

UHF 44 E> -470MHz 
5dB Gain 

Complete with 14 ft. 
of cable and PL*259 


Part No, 110-OO27F(3/4" Holt; 
Part No 110*0023F(3/6" Hole) 


I A- 

I 

r« I $ 15. 95 


MAGIC FLASH 

Electronic Hash. 

Just add a switch 
and three vote. 

Requires 4 - AA’ batteries. 

Part No. G80-O025F 



FIELD SERVICE KIT 


The Legge Reid Service 
Kit permits repair tecnicians 
to perform field repair on a 
steticfree surface. Complete 
with 2' x 2' work surface, 
wnst-band, T5‘ groundwrth 
1 *meg ohm resistor and clip, 

Part No, 570-OO0 IF 




STEPPER MOTOR 
KIT W/MOTOR 

Pre-primed Circuit Board 
with all the parts to 
assemble a controller that 
allows you to change directions, 
vary Ihe speed, or single step the 
included Stepper Motor Has LED's 
that flash when motor steps. Requires an external 12VDC 
power source .^Not Included) ^ 

Part No. 650-01 60 F ■ O" 63 

ERECTOR SET HARDWARE KIT 

10-3/4* X 6* X 2-1/4* Plastic Box 
includes 1500 ^32 Nuts, 

1500 *10 Washers, 400 
8/32 x 3/4' Slotted Screws, 

600 8/32 X ^f2 m Slotted Screws, — — ,■ 

5 500 8/32 x 1/4" Slotted Screws . 

FREE SCREWDRIVER with Bach KIT. 




S3O.0O Value 


Part No, 330-005 5F 


$ 14. 


95 


ANGLED PROJECTION LENS 

7*3/4' X S-T/S” X 6' 

Right Angled Lens, 
designed! for use in 
Rear Projection TV's 
102mm Focal length, 

Black Plastic Housing 
w,' Glass elements. Lever Focusing, - 

Mfg, by U S. Precision Lens Delta 7T-OC $Q 95 
Part No. 64O-O0O7F W ■ 



TI-99 KEYBOARD 

Mfg By STACK POLE 
Mfg. P/N 1039019-1. 

48 Keys 


a XL l ujM . 


Part No. 3 90-2974 F 


Great 

Buy 


99 * 


ea. 


5.6" CABLE TIES (RED) 

Mlg Panduit 
P/N: PLT1.6I-M2 , 

Meets MIL-S-23190 
Ola. i a/r 


Part No, 320-01 99F 


$ 15. 


00 


(per 1 000) 



fl3U PC/XT 9 a. rapM«r*4 a- w* mart, 0 

TERMS UXSTEHCAnCTYtiAOSCCVin, CHECH, di MONEY OflDEH 
!tth«aa I-1-.J .uu it* dwirc* i 


$20.00 Minimum Order 

^ J>J tph^n. riL«f NAJJ 

Call or write for a free catalog. 
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Satellite Television 



FRCC 1 992 ftUVCRS GUIDC 

uiilh ftccicver Comparison Charts 
Ffi€€ NCUISLCncn ON SI1HLUTC INDUSTIW 
FIU€ INSINUATION KIT UIFTH €V€RV SVSTCM 

On a Loaner Basis fSIOQ deposit required) 





Complete System $1199 


EchoStar 5000 


20 Favorite Channels 
VNR Filter 

90 Satellite Memory 
Full On-Screen Display 
Auto - Peaking 

2 Plus 


tidbit: 

10' ir 7.1* Dull Iitiii 
Etkutir £000 tr 
liiiii 0400 
401 ir letter III 
( Iti4 Fill lari 
II" link ink 
fm lulillillii'iiinr III 

Add ,75 ptr ft, for cable in 25’ increments 
$85.00 for Freight in 48 States 
St DO Deposit in installation Loaner K it 
{\*> subftiltuilnd) 


Call for a Direct Quote on: 

Chaparral Monterey 
General Instruments 
HTS (Houston Tracker) 
Toshiba 
Uniden 

Super Low Temp INBs 
Ku Band Upgrades 


CELEBRATION 


TRADE-IN UPGRADE PROGRAM 
GREAT DEALS ON PREVIOUSLY 
OWNED EQUIPMENT 


The DBS 

Order with Money Back Low Price 


Confidence Guarantee 


Guarantee 


Advantage 

I met notional Volume Pricing Commercld 

Sales Sales 


□ I am a Satellite System Owner 

□ l am planning a purchase of a Satellite System 

□ I am planning an upgrade to my existing System 


D Please send me a 1992 Satellite Buyers Guide 

Name 

Address 

City, State, Zip 

Telephone — 

Mail to: DBS Satellite, 2316 Channel Dr., Ventura, Ca, 93003 


Please add my friends' name to the mall list: 

Name - • — 

Address 

City, State, Zip 

Telephone 
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Satellite TV 


Catalog/Buyers Guide 

(Ask for *Dom&stic(56 page) or intemational(16 page) version) 


Complete Systems 

Upgrades 

2ft to 24ft Dishes 


* Parts 

* Accessories 

* Major Brands 


* Factory Fresh 

* USA Warranty 

* Fast Delivery 



WORLD 
SATELLITE TV 
AND 

SCRAMBLING 

METHODS 


"The Technicians r Handbook” 

This thorough text is a nrvu&t-buy for technicians, 
satellite professionals and curious do-it- 
yourselfers. 

The design, operation and repair of satellite anten- 
nas. feeds. LNBs, receivers and modulators are 
examined in detail. An in-depth study of scrambling 
methods and broadcast formats including the 
WJeoCipher II. Oak Orion, RlmNat, Sky Channel, 
EuroCypher, D2 MAC, BSB and Teledub Payview 
II L Circuit and block diagrams of all components 
are presented and dearly examined throughout the 
handbook. This information Is a prelude to the 
chapters on troubleshooting and setting up a test 
bench. This expert guidance on testing, servidng 
and tuning is complimented by a wealth of detailed 
illustrations. 

340 p*g«». 0 1/2 x 10 ib dvtr 200 photos, diagrams, 
wiring schematics and 16 tabtas / append lea a / End ax 

S&H $5 (U.S) $39.95 

THE SKYV1SION 
DCMT-YOURSELF 
INSTALLATION VIDEO 

"Now You Can Watch It Being Done" 

Installing or "Tuning up" your satellite system 
made simple. 

VHSor Beta S&H $3 (US) $33,95 


ORBITRON 
Mesh Dishes 




Bulz-I-Tuning Meter 
Now with 
audio alert 


Pico dish 
Tuning 
Meter 



TUNE YOUR DISH 
TO ITS’ 
MAXIMUM! 

A must for the serious dealer or satellite 
system owner. Saves time, frustration and money. 
Use when installing a new system, moving your 
dish, re-alignment of a dish that has been moved 
by wind, frost heaves etc., gets you right on the 
satellite belt for the best possible picturesl 


Pico meter S&H $6 


Catalog price $89.95 

Sale Price $79.95 


Bulz-i-IV meter S&H $6 Catalog Price $149,95 

Sets Price $139.95 



"Quality Demonstrated 
by Performance " 


A00 °eU^^ E 


,cT' oU 



Sq * l *hmi d 


NEW “Top of The Line” 

Introducing the Drake 1524 IRD 
(Integrated receiver decoder) 

The new Drake 1 524 is at present the ultimate 
In engineering achievement for IRDs. Picture 
quality Is nothing less than fantastic. Most of the 
time as we review new product models, we find 
some new and exciting bells and whistles. They 
come with the Drake 1524 also, but this model 
goes beyond the usual. It has the best dang 
picture quality that weVe ever seen. 

Hooked up to a new 60 M Hitachi rear projection 
TV you can see the difference. With other top-of- 
th e-line IRDs we see a lot of magnification of 
video noise. Not so with the Drake 1524... It gives 
us sparkle free pictures on all but the weakest of 
transponders. 

Use it with smaller satellite dishes and the 1524 
continues to shine. It's low threshold (less than 
7dB G/N) provides performance on a 7 foot dish 
that we used to see on a 10 footer. 

WeVe seen them all (all ma^or brands) and 
have them in stock. Right now the Drake 1524 
leads the pack and best of all itis made En the 
U.S A If you're considering a new system or 
upgrading your present system... The top-of-the- 
line Drake 1524 IRD would be the intelligent 
choice. Your satisfaction is guaranteed! 


*£DUCE Dj 

LNBs 

LOW TEMP 
*Hemt Techn 
"Commercial 
S&H$6 



45* LNB C-band 4GHz 
40® LNB 
30° LNB 
25 (l LNB 

1 3dbLNB Ku 12GHz 
1.2dbLNB “ 
l.ldbLNB “ 

I.OdbLNB " 

0,9dbLNB “ 

D.BdbLNB " 


S&H $6 


$95 

99 

139 

195 

$109 

119 

129 

139 

199 

239 


dish & polar tracking mount 


$235 

295 

345 

435 

625 


m 


ACTUATORS 


IB- 

Superjack It 

S&ht 

$14 

$89 

24" 

Superjack XL bail 

m 

15 

139 

24* 

Venture acme 

m 

15 

129 

51* 

JGS acme 

* 

22 

219 

L 


All Major Credit 
Cards Accepted 


Styvision Inc * 



1046 Frontier Drive, Fergus FaiJe^ MN 56537 -Toll Free 600-334-6455 

Mail in coupon or call Toll FREE today for the SKYVESION Satellite TV Product Catalog. 
Delivered free to your mail box in US* and its possessions, 

* InternationaJ requests add $8 + 00 to cover shipping and handling. 

Send Sky vision Satellite TV Products Catalog 

Phon s ( ) 


State. 


2p_ 


Install A System, Upgrade & Repair Yourself And Save $$$$ 
Call Toll Free 800-334-6455 International! -21 8 -739-5231 Fax 218-739-4879 
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“WE HAVE GREAT CONNECTIONS ” 


#TM-319 DOUBLE DISK™* The tin ginal patented disk converter. 

MOW JSTJ-OS POSSIBLE? Have you ever tried to format a regular, double 
density 3.5* disk to 1.44 MB? Of course you have. It doesn't 
work. The computer give* you an invalid media error. So there 
must be a difference in the disk media. Right? Wrong! 

Surprisingly, manufacturer? find it lew expensive to use 
THE SAME MAGNETIC MEDIA for both HD and 
DD disks, THE ONLY DIFFERENCE IS THE 
EXTRA SENSE HOLE IN THE HD CASE That 
hole tells the drive to operate In high density mode 
So, how can you take . 'vantage of the fact that the 
media 1s the same? 

TWO YEARS OF TESTING. WeVc conducted an In- 
tensive testing program. We have converted over ] 59,800 
disks and tested each one for data. Integrity. In two years 
NOT ONE CONVERTED DISK HAS LOST ANY DATA! 

SUCCESS! 'The Double Disk Converter" Is a true 
product success story. From the moment we put it on the 
market the order lines have been ringing non stop! 

Nearly every major corporation, school, university and 
government agency is now using the device. In Fact, over 
one hundred thousand satisfied purchaser? are 
converting millions of disks and SAVING SERIOUS 
MONEY with the Double Disk Converter*. 



STJti THE BEST 

Made of heavy gauge, deep 
dra wn steed For oil l&Wdones 
and Macintosh systems! Donl 
trust your data with anything 
less than The Ghginai Double 
Disk Converter™! 


$26.95 each 4 up $25 each 


#VAO02 3- WAY COMPOSITE AUDIO/VIDEO SWITCH 


Audio/Vldeo 
Control Center 

* Three Inputs 

* One output 

* All with stereo capability 

* Simplifies your A/ V hook-up 

* Standard RCA type jacks 
■ RCA Cables available 

Set up your A/V system once 
and for all, Switches let you in- 
stantly select your choice of: 
VCRs, Video Disc Players, Cam- 
corders, Stereos, CD Players, etc 
Controlling your A/V system 
has never been easier. 


STEREO MONITOR 


VIDEO DISC 



Tin 

OUTPUT INPUTS 
1 

■u^rezrez) — u u u 

ttf 


Tj CAMCORDER 
Tj OR VCR 


$ 1 0 each 2 up $8 each 


DATA TRANSFER SWITCHES 




8 


DATA TRANSFER SWITCH 


Typical From View 


DB25 Serial and Parallel 

All Metal Care 

Shielded with gold contacts on ill connectors 
Gold plated contacts on ail rotary switches 
All pins hand wired 
y to HT DB25 Cables available 
other configurations available 


tfDS'252 3 Females Connectors $ 1 0 
# D$- 253 4 Females Conn ectora $ 1 4 
#D$-254 5 Females Connectors $18 
#05-255 6 Females Connectors $30 
#D5-256 7 Females Connectors $35 


#VA-)$4 COPYGUARD CORRECTOR 

Enfoy videotapes without flashing and tearing 
Macrovision methods often make it impossible to enjoy a dear, stable picture 
from prerecorded video cassettes. Picture roll, jitter, snow, 
tearing and Bashing are the annoying side effects cured by 
the Copyguard Corrector, Sophisticated digital circuitry 
Inside this compact unit fno larger than two 8mm tapes! * 
unscrambles any copy- protection scheme and delivers a 
stable, whistle- cl can signal, Connects easily between 
two VCR’s, or your VCR and a video monifor, with 
ith single video in and video out jacks. Recently, 
copy protection developers have Successfully 
sued to keep un scrambler? such as the 
Copy guard Corrector off the market. We cannot \ 
predict for how long this unit jvill be available, 
and suggest you ordtr early to be safe* 

Reg. $89.00 Now $49 each or 2/ $90 Special! 

UnauLhonwd duplication of Copyrighted videotape* k prohibited by Federal Copyright law! 



Automatic Electronic 
Printer Switch 



Ure one printer 
with two computers 
Specify Serial or Parallel 
Safe for HP Laser jet 

D8-25 Connector* I/O 

#DS*20! 

$25 each 

4 up $23,50 each 


Dubbing Cable 

6 foot triple RCA gold stereo 
audio/ video 75 ohm high 
shield coax cable 



"For Dubbing" VCR to VCR 
or to video component, 

#VC-6VG 

$ 7 ret 3 ret? $20 


o CJ 



Data Transfer Cables 

ure with Laplink, Brooklyn Bridge, etc. 


DB25 males For parallel use only 

6 ft $ 7 each 

DB25 females and DB9 females 
For serial use only 
8 ft $10 set 


DB25 females, DB9 females, DB25 mate? 
For serial and parallel use 

6 ft $24 set 



Coaxial Arceoet Cabk 

22 AWG Teflon jacketed 
93 ohm Center Conductor 
Cla?s 2, 200 C 
UL Approved 
L.A.F.D. Approved 

#RG-62 

JQC/fr over 900' .09$ /ft 


Lightweight Deluxe Piantronics Telphone Headset 

Reduce telephone fatigue 
Hancfs-froe convenience 
Work and talk at the same time 
Enjoy the freedom of a headset 

ITE-205 $25 5 ter $100 

with lone/ puls u dialer 

#TE-2Q6 $30 5 for $120 



Colled Power Extension 

6 ft Bolden, Great for movable 
CPU's / Monitors / Printers 

rxmwkxm 

#CC-PWXC 

$2 each 2Q up $ 1 ,50 each 


Surge Protector 

6 Outlet Power/ Modem 
EMI/RF1 protector w/ Indie* tor 

#TM-2QQ 

$ 1 2 each 


P/S 2 Keyboard 
Adapter 



Mini 6 pin Male 
to 5 pin Female 
or reverse 

#CA-2Q0 
# C A-20 1 


n 


$3 each 


Credit Cards: Accepted 24 hours a day 7 days a week by FAX, 

Company Check or Money Orders: You must Include 33,50 shipping and your telephone number. California residents add 5.25% sales tax. 


VISA 


r ^ t 

W|DE«rC*ra 


ROGER’S SPECIALIST Voice 800.366.0579 Of 805.251. 30S5 


27712 Pinehills Avenue .Santa Clarita, CA 91351 


FAX 800.366*0579 or 005.251.2520 




Term*. 1 Some quantity are limited. All items subject to prior sale. Minimum order SlO plus shipping. Shipping for all orders I* (WO UPS surface (no PC Boxes), Customer specified shipping at earner 
rate + i J5 handling f« Prepaid orders ire shipped after the total amount due ft received. If your prepaid order do« not include shipping 153501 and sales tax (S.25* CA residents only} your order will 
not be processed. Upon receipt, if you are not satisfied, you may reqursti RMA and return the Item* immediately to us fur credit or exchange We guaran tec your sans fad tun-sony, due to the wholesale 
nature of our business we cannot offer cash refunds. If you have any questions about your order ot our products, please call Customer Service at 805*25 1*3085 M-F, 9 am to 5 pm, Pacific Time 
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DMPLETE FCC UCENSE PREPARATION 


General Radiotelephone Operator’s license 


Radar En dorsement 


* MORE MONEY? 

*A BETTER POSITION? 

* EXCITING CAREER 

OPPORTUNITIES? 


AN FCC LICENSE 
MAYBE YOUR ANSWER 



The FCC License Specialists 


* Second Class Radiotelegraph 

* All Amateur Radio licenses 


We offer Nome Study Courses for 
ALL TYPES of FCC Licenses. 
Formats include: 

* TEXTS 

* AUDIO CASSETTE COURSES 
* VIDEO CASSETTE COURSES 
* REGIONAL SEMINARS 


GENERAL RADIOTELEPHONE 
OPERATOR LICENSE 

Your Job Opportunity "Ticket" 


: or years, the Commercial FCC license has been highly sought - 
Iter by many technicians and required by numerous employers. 
The General Radiotelephone Operator License has come to be 
mown as the most HIGHLY RESPECTED "ticket" in the field 
if electronics. For many, it has been the KEY to job advancement 
tnd higher pay. Many companies offer immediate pay raises by 
imply passing the license exam. Other companies require the 
icense for employment. When an employer sees the FCC license 
m a resume, he understands that the job applicant has a firm 
;rasp of radio comm unicat ions.*, a firm foundation that can be 
milt upon to meet the demands of any job situation. 


SECOND CLASS 
RADIOTELEGRAPH LICENSE 


BECOME A SHIP RADIO OFFICER: At present, there is a 
tremendous shortage of ship radio officers. This means lots of job 
and advancement possibilities. After a six-month training period, 
you may earn $45,000 to $55,000 for an eight-month year. If you 
are really sharp in electronics, you can take a test that qualifies you 
to become a RADIO ELECTRONICS OFFICER. If you need a 
review, some radio unions offer a short training program that can 
help you to pass that test. Radio Electronics Officers can earn as 
much as $60,000 to $70,000 for a six-month year. Does this sound 
good? All you need to get started, is the SECOND CLASS 
RADIOTELEGRAPH LICENSE. To assist you in reaching 
that goal, we have produced. The Radiotelegraph Package". 


WPT Publications 

7015 NE 61st Ave. 

Vancouver, WA 98661 

(800) 800-7588 or (206) 750-9933 


WHAT OUR SATISFIED CUSTOMERS 
ARE SAYING 


“Your STUDY QUESTIONS WERE NOTHING SHORT OF 
OUTSTANDING, ..Thank you for writing such a complete course," - EJ +t 
Lemon Grove, CA 

T wassowdl prepared that I ACTUALLY ENJOYED TAKING THE TESTS, 
while others I saw around me were clearly floundering/ - MAE,, Waldorf, MD 


Please rush me a Free Catalog. 

Name _ 

Address 

City ... 




The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE- 
RIALS.' - J.D., Puerto Rico 


State 


Zip 
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CRESTWOOD PRODUCTS 

40994 CIBBEL RD. HEMET CA. 92S44 

ORIGINATOR, MANUFACTURER & DISTRIBUTOR 

VU-THRU VCR DIAGNOSTIC TOOL 
1 - 800 - 544-8583 

Fax 1-714-766-2779 
USA & CANADA ORDER TOLL FREE 


UNITED STATES PATENT NO. 5,055,96 0 

A USEFUL AND WORTHWHILE TOOL for the I 

1 ‘PROFESSIONAL * ‘STUDENT * *E XPERIMENTOR 


A PRECISION MOLDED, HIGH IMPACT, CLEAR PLASTIC TOOL THAT REPLACES 
THE VIDEO CASSETTE WHILE DIAGNOSING THE PROBLEM. THE VCR OR 
CAMCORDER WILL FUNCTION IN ALL MODES AND THE MECHANISM WILL BE 
OPEN FOR INSPECTION, MEASUREMENT & ADJUSTMENT 


VHS - 5VHS - VCR’s & CAMCORDERS 





VT-103 





BETA 1 II HI & CAMCORDER 



BVT-I00 


$9.95 


INSTRUCTION 

MANUAL 


DETAILS EWE 
WAYS TO USE 
THESE TOOLS 
PLUS OTHER 
HELPFUL HINTS 


ANY ONE TOOL 
$ 9.95 ea. 

$ 3.50 S&H 
$ 13.45 total 


ANY TWO TOOLS 
$ 19.90 
WE PAY S&H 


ORDER ALL FOUR 
$29,85 
WE PAY S&.H 


NOW A VU-THRU TOOL FOR 
ANY VCR OR CAMCORDER 



COD addS 3.50 
CA. orders add 7% 
sales tax 
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ACCORD ELECTRONIC SYSTEMS 

1001 NW 62nd Street, Suite 306- F 
Fort Lauderdale. FL 33309 

Toll F’rec: 800-998-2242 Fax: (3(15)772-2568 

CALL FOR OUR FREE CATALOG 


3mm of 5mm 
Diffused LEDs 

RED. ..70 

GREEN. &0 

YELLOW., 90 

20 pcs min per item 

5mm RED E LINKER 

$0,B0ea/5pcs $0.50/50pcs 

— 7&05 $0.35 

01 7012 $0.35 

7824........... $0,35 

7905 $0.45 

LM317T...... $0.45 

5 pcs min per item 

PN2222A.......64 

PN2907A 60 

2N3904... 60 

2N3906„... 60 

2N4401 60 

2 N 4403... .......60 

MPSA13. 60 

50 pcs min 
No mixing 

2N2222A 190 

78L05 350 

20 pcs min 
No mixing 

2N3055 750 

5 pcs min 



MONO GAP 


50 each 
O.luF/SOV 
25 pcs min 


MIN ORDE R S25 00 ADD S3 50 TOR S&H 
(Sa.00 FOR CANADA} FtA RES ADO 6% TAX 


1 


SOLDER ROLL 

SN80/4Q .031 DIA 

$7.50 ea 

1 Lb roll 


DIODES 

1N9148 ^ ...$0,02 

1N41 48 50.02 

1 N4001 (1A/100V) $0.03 

1N4004 (1 A/400 V) $0.04 

1 N 4007 (1 A/1 KV) $0.05 

5Gpcs min per item 


CRYSTALS 

3.579MHz 
4.000MHz 
10 000MHz 
12,000MHz 
$0.60ea / 5pcs min 
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ELECTROLYTIC CAPS 


1UF/25V 

$0.06 

-p. 100/25..,.,, 

.$0.08 

2.2/25.,... 

0.06 

BJ 220/25 

... 0.08 

4.7/25 

0.07 | 

S 470/25 

... 0.09 

10/25 

,,,„o,oe 

1 000/25*.*. 

...0,22 

22/25 

0.00 

2200/25... 

... 0.25 

33/16...... 

.,,..0.05 

3300/16... 

„.0.29 

47/25 

0 03 

4700/6.3.. 

... 0.29 


25 pcs min per item 


INTEGRATED CIRCUITS 




MC145S 

$0,25 

LM311 ...* 

.. ** $0,20 

1N5401 (3A/100V) 

.$0.10 

MCI 408 

♦*,.. $0-25 

LM324 .... 

$0.30 

IN 54 08 (3A/1KV) 

,$0.12 

MCI 4S9 

$0.25 

LM339 .... 

$0.30 

BA 10 (6A/100V) 

. $0.19 

40018 

$0.20 

LM356 

$0.25 

6A100 (6A/1KV) ............ 

. $0.21 

40118 

$0,25 

LM386 .... 

$0,30 

10 pcs min per item 


4013B 

$0.25 

LM 555.... 

$0,25 


4017B 

...,.$0.25 

LM556 .... 

$0,30 

GERMANIUM DIODES 

4028B 

...*. $0,25 

LM741 

$0*30 

1N34 

.$0.10 

4050 B 

$0.25 

7416...*.. 

..$0.20 

1N60 

.$0,10 

4066B 

$0.25 

7432. 

$0.25 

4069 B 

.....$0.25 

74LS04.,,, 

$0.25 

1 N270 

.$0,30 

74LS244 

$0.25 

74LS273... 

$0.25 

10 pcs min per Hem 


74LS245 

$0.25 

74LS373.., 

$0,25 


10 pcs min per item 


24 PIN 
MACHINE 



$0.30ea/ lOpcs 
$G,20a/ 100+ 


CABLE TIES 




4" $2.00 

8" $4.00 

Bags wilh 100 pcs each 


TANTALUM CAPS 

1 00 each 
2Qpcs min 
no mixing 

2.2UF/35V 




1UF/35V 


CERAMIC DISC CAPS 

70 each 

25pcs min 
no mixing 

20pF/50V lOOpF/SOV 
27pF/5CV lOOOpF/SOV 
62pF/50V 10KpF/5QV 





PUSH-BUTTON 
MINI - N.O. 


S0.30ea / 1 0pes 
1 M" panel hole $0.25ea / 1 00 + 


SPOT 

DPDT 


MINI TOGGLE 

5pes moi 

$0.&5 $0.70 

$0,95 $0.60 


W £5 ^ 


DIP BRIDGE 
50V/1A 

$0.3Oea / 5pcs 
$0.25ea / 50+ 


1 N47XX IWatt ZENER 
1N4728A to 1N4764A 

100 each / 20 pcs min 
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1 - 800 - 356-7714 

198 LEWIS COURT 
CORONA, CA 91720 


TOLL 

FREE 


INDUSTRIES 


1 m m m » 'W? (714) 278-0563 

FAX (714) 276-4887 

WE ACCEPT: VISA, MASTERCARD , C.O.D, AND PURCHASE ORDERS 

cm OR FAX FOR OUR CURRENT CATALOG! 




/TEMHEPTN12 He-Ne LASER POINTER 


Comafns ImW mat He-Ns tew. 12 VDC 
power supply, operates on 6 AA batteries, 
Eompfettny self corrtiln&d In an. attractive 
1 r btackc 1 


: IE 7/BT. I 
wen a SmW tew diode pointer, due to 
wavelength tJHtorence (633n m. as 
compared to 57t>mn), Mwiirtsetured by 
MWK industries. Includes a 12 month 
wirrwty,. Dseientfor preeerrtiKons, 
lectures, etc. Requires 9 AA batteries. 


"BRIGHTER THAN DIODE POOFTERS \ 
"REALISTICALLY PRICED 
"RUGGED CONSTRUCTION 
"LONG He*Ne UFE 


Retail price $140.00 
OUR PRICE. $ 85.1 


ITEMIEN3 LASER POINTER 

Contains SmW gain guided laser diode, 3 N 
cell batteries 5hr battery life, operates In Nigh 
speed or low pulse modes, comes in a light 
weight piastic housing. 4*5" x 1 .S’ x .75\ 
includes in attractive wooden presentation 
case. Lowest priced diode pointer we know of! 

OUR PRICE ONLY. $110.00 

ITEM IGN3 LASER POINTER 

Contains Sony SmW index guided laser diode. 

2 AAA batteries, Thr battery life, comes In 
rugged aluminum housing. 5.5* x .5“, Includes 
! tenllned caSfto cast, OUR BRIGHTEST 
DIODE POINTER! 

OUR PRICE ONLY. $140.1 


ITEM F30U2 
BARCODE SCANNER 


Sxiiniil front surface aluminized mirrors 
Ss 1" by S" front-turfite atumfnfad mirrors 
1x1" by TX-Y adjustable frontourfaea 
aluminized mirror _ 

1x11O£30 VAG to DC adjustable power supply 


$1000.00 VALUE 


OUR PRICE.. 


$95.00 


GLOSSARY: fiL 


* Milliwatts (tight power output) 
i Helium Neon (rad tight) 


ARGON = laser that emits a blue/green light 
nM = Nano Metsr (wavelengh of light) (color) 


ALL USER RAH1B ARE SOLD AS OGMPONBfTS ONLY WHEN ASSEM BLED THIS LASER 
MUST INCORPORATE THE SAFETY REQUIREMENTS OF THE CENTER FOR DEVICES AND 
RADIOLOGICAL HEALTH OF THE FOOD AND DRUG ADMINISTRATION, 


ITEM R 690 
He Na LASER TUBE 

Projects red dot up to 1/4 mile, .4 
6 month warranty 


1mW,6'x1.12* 

OUR PRICE. $19.00 

ITEM R550 He-Ne LASER TUBE 

Projects red dot up to t/4 mile, 3 - 4mW, 13.8* x 1.45* 

OUR PRICE. $40.00 


6 month warranty. 


BRAND NEW 
12VDC INPUT 
He-Ne 

POWER SUPPLIES 

We stock hundreds of brand new 12 VDC Input He-Ne power 
supplies. Designed to operate .5 to 8mW laser tubes and heads, 
■typical dimensions: 4* x 1/2* x 1‘. Manufactured by Laser Drive. 

ITEM 22DNS2 FOR .SmW TO ImW LASERS.?. •**■•.!* fHH9.t4O.O0 
ITEM 24DHS2 FOR 4mWT0 SmW LASERS. M*H>f*r*W.SeO. OB 

ITEM 21AN12 
BRAND NEW He-Ne 
POWER SUPPLY 

1 1/4“ x 3 1/4“ X 4 1/4“ “Potted* supply with Widen" HV connector. 
In our opinion, the best He*Ne laser power supply currently 
manufactured. These are direct from the manufacturer and will 
power 99% of ail He-Ne lasers up to 6mW plus 50% of He-Ne's up 
to17mW."““ 




. 12 Month warranty. 


input Vote# (950400HI) -12 CVk *10% 
Output Voiagg* 2206 Vdc + 400 
Output Cunrnt = User adjustable. 4,0-70 mA 
Output Cumuitfl^ph- * 1 % rms Max 


CORN Time deity * 


Stating Voltage* 10 KVdc Min 
Operating Ambient Temperatw * 


-arc torftrc OUR PRICE. 


.$95.00 


ITEM66GNS2 
INFRARED VIEWER 

List price $400.00+ 

OUR PRICE. $250.00 

We new have infrared Imaging tubes avaitablel Vety hanHo-flnd. brand-new Varo 
8914 imaging lubes are now available In limited quantifies. These units win convert 
near to mid Infrared 0ght to a vteabie Imam on the rear phosphor screen. These are 
NOT the Inferior 6032 tubes currently available through other sources. These units 
do not require the voitege-dMdlng networtc tor electrostatic focusing of the image. 
Only 1 1 5KV dc source capable of delivering approximately .25 uA (micro- Amps) 
and the objective and eyepiece optics are required to make a woittng Infrared nlgM 
vision device at a fraction of the normal price. 

ITEM68B 
HIGH VOLTAGE 
POWER SUPPLY 
OUR PRICE. $ 80.00 

s, new 15000 


We are < 
hardwar 
INDUSTRIES 


WANTED: WE BUY EXCESS LASERS, OPTICS AND RELATED PRODUCTS 

duct line to Include more NEW products and are always looking for new sources of laser, optics and associated 
tirer of any such equipment, we are extremely interested in marketing your particular line of products through MWK 
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TOP# 

siicitm 


RADIONICS MANUAL 


I Exfiillfifl •toctrlcaJ, •|&c[fon:a cund alaQlromng n* ti c 

" lk and preventive device* 
History, descrlptlone, piene 
s d( Radionics Devices 
k WNk drug* wet $ Hundreds, 
I doctrkHy costs pennlesi $29. 


CONSUMERTRONICS 

2011 Crescent Dr f P.Q. Drawer 537 
Alamogordo, NH 00310 

Add u SM (USA, Canada). AH Her™ to *t oek. COD 
(UPS cash only), VISA MCard OK. N*W Cata- 
lag Es %2 with order, $4 without. In business line* 
1971, to seen on TV. John Williams - former 
Lothhoad Senior Engineer, NMSlf Computer Sch 
«** Prqto*»r. SflMJw cdviH^kflfrl purpose * qtW. 


•All software cup pods all ISM -PC com- 
patible systems (0000 - 00406), 

Voki Lins & Manual Fax: 6AM &PM Mon- 
Sat. MST. Auto Fox: All other tlmam. 


FAX; 


434-0234 

(50 5) -43 4-0234 (orders only) 


Off-The-Shelf HARDWARE 


Van Eck System, Voles Dlsguissr, 
Module, Hearing As sister, EM 


S hr fair 

_ .. . _.... CflUnler- 

TENS, flth. Sanaa Communica- 
tor, Bumper Daopaf, Hadar Em liter, Sub- 
liminal- Mixer, Hieronymus Machine, Hour- 
ophotrs - much moral DaiMk In our Catalog, 


HARD DRIVE MANUAL 


CoVdti SB hard drlva and controHsr Implement olkwrt 

(am ptosis on PCs). How to s&toct, interface, initial- 
Ira, set up. uis, maintain, ! rouble shoot and repair 
I ham. How lo protect them (rpm mistakes, wbo- 
lag*. prying eye* and aUctar' Ifngen. How to rooovw 
damaged and lost IN**. How lo prwert cwha* to 
begin with, ImHudsi software r#vtowt, Loaded with 
Information. advice, tlo*. Izb, 


DISK SERVICE MANUAL 


Maintain, trout la shoat repay, adjusl. ohgn floppy 
drtvss wfthdut special equlpmanrl or software - 3.57 
S.ZV/*% : PC/XT/ATfSBCMB*, Apple, Com- 
modore, Tandy. Atari, TI. HP, DEC, etc sys- 
lams. AH floppies need regular upkeep. $29. 


DISK DRIVE TUTORIAL 


Theory end practical foots on floppy drives, disks, 
FDCe, lormmtlng, software protection, Systems de- 
scribed above, Invato n bis advice and tips on how to 
bast »al*ri F totofface A use drives end disk*. |1 9. 


COMPUTER PHREAKrNG 


TROJAN HORSES, VIRUSES, WORMS, Me. 
and count ermsoiurti. Includss disk wilh 3£0K of 
Pecker text Mies and utilities. and legendary 
FLUSMOT+ MOlectlon system (Ed. Choice, PC 
Magazine), Dozen* of computer crime and abase 
method* end countermeasure*. How system* ere 
penetrated. BBS advice, password datowto, glo*- 
eery - much motet Menuafe * Disks* $39. 


BEYOND VAN ECK PHREAKING 


Eavesdropping on VDT end TV video ifgrwli using 
an ordinary TV! Documented In security Industry IN- 
ersturo. Range UP to 1KM. Plans Indude both the 
CONSUMERTRONICS end th* original TOP 
SECRET VAN ECK designs! $29. 


CRYPTANALYSIS TECHNIQUES 


Five powerful menu-driven crypto program* (in 
.COM and ihelr HAS sources] to analyze decrypt 
“secure’ clpherlexli. Wcukad-oul axsmptes. Rec- 
ommended In the prestigious COMPUTERS & 
SECURITY. Manual * Disk* $29. 


SOFTWARE PROTECTION SYSTEM 


Unique system that highly discourages costly *gh- 
0t Interfering with “ “ “ ' 


were piracy while not 
copies. No known way to defeat. No special equip- 
ment required. Simple and automatic to Install on 
your dtolrlbuted software. Can be used wilh any 
copy-prevention syslem. Manual + Disk* $59. 


VOICE MAIL BOX HACKING 


How Vole# Mail Box (VMB} system* mo used 
and the specific ways they are hooked. Includes 
ASPEN, MESSAGE CENTER, SIX, EZ, 
SYDNEY. PHONE MAIL, AUDIX t etc. Ab*o- 
lutety required for all mars and sytop*! <29 


CELLULAR PHONE MANUAL 


How cellular phones are designed, opartiad end r*- 
programmed. How ceHukr eystsma ere vutoarabto to 
heck attack*, and couriermaasur**. Comprehen- 
sive description* on modflytog NAMs A ESN* (in- 
cluding tpedfic info, on 30 popular model*), scan- 
ning, scanner restoration* (Include* UHF TV 
method}, fraq. & channel allocations, roaming. 
tracking, ECPA - morel >39. 


PHONE COLOR BOXES 


A* designed by Phone Phrtakal 15 phone color 
boxes described- Dozens of circuits, slmutati 
grams. Plus call forwarding co 
history, 50 useful end legal phone stall plans - 
morel $29. 


stor pro- 
lug, p hr oak 
CUH ■ 


R0B0F0NE AUTODIALER 


Powerful, versatile, menu-driven 'Wargemea' 
autodlatef lets you dial any number (up to 10K) or 
J ' ’ Hid tong dktance' himbect In 


mbtof local and tong distance numbers In any order, 
over any length of time, whether busy or answered 
(your choice] and kg the times, command? and re- 
sults to monitor, printer and-of dl*k. Qulck-dia! di- 
rectory ol up to 600 numbers. BUSY rodUri options. 
Direct modem command A control, AH Result Codes. 
Indvdtng VOICE end RINGING Optional shsH to ter- 
minal pr -- 

(for ball 


pfogram upon CONNECT. Ex* to menu or DOS 
atcNng}. Manual + Disk* $29. 


HEAL THYSELF 


Some electronic and electromagnetic m&dt-col de- 
vice* era now Hosnsed by the fDA for ttorapfos. 
Plans for three major device type* thei YOU can 
build and use yourself] Save $ Thousands] Plus da- 
lalla on many otfwr devices $1®, 


EM BRAINBLASTER 


nd ptari* r« powerful ELECTROMAG- 
hliiu WEAPONS & LAB DEVICES, Optimum 
circuit*, froq*., Wovelorme, duty cycles and intonsi- 
Hw, CompfahensNe, MIND BOGGLING I $29. 


HIGH VOLTAGE DEVICES 


HV davicae plan*: Stun Gun, Taser, Prod, 
Cine, Flasher, Blaster, Zapper, Audlo/RF/ 
Radar Jammer, Jacob s Ladder, Plasma & 
Van da Graalf Ganr, Fence Charger, Gel- 

P or Counter, Ozone Gen., Fieh Stunner, 
tan! 3tlm.. Kliilan, innrel Shocking I $29. 


SECRET & SURVIVAL RADIO 


Opllmum survival and security radio equipment, 
methods, freq. ellocntlone and voice/data scram- 
bkng/s ocodlng. Include* small recefversArsnsmH- 
ler*, telemetry, enlenne opIlmEzatlons. remote 
monitoring^ control, security, *urv*Ular>co. and ul- 
iTosonle, nbaroplb A Infrared comma. 70+ circuit 
plant, tables. $29. 


VOICE DISGUISER 


Plan? for noal devices lo change voice pitches.. EJ- 
' — t _ against snoop* using voice analysers, for 

cnWren 5 elderly Ivtog along, for aml-lnlru- 

Ston systems. Tor gaga Voice sounds natursf. $19. 


STEALTH TECHNOLOGY 


Police radar » fosdnetlngl It also has error rates of 
10K-20KI Every known error mode - method & ma- 
terial used to minimize radnr ref led ion* - ladle & 
Strategy |o flghl unjust radar Nckol* (that cod you 
$100s in insurance and risk canctlletio^ - molhoda 
to detect and jam signals - Tufty dtscrlbodl $29. 


STOPPING POWER METERS 


to reported on CBS '40 MINUTES'; How ear- 
tain aEoclrlcel toads (simply plug* Into on 
outlet) can elans down - even atop - watt- 
hour mala le - while using full load si Loads 
may be connected to any out lot* in system. Also 
describes motor cioep, overload droop, ate. $19. 


THE 1.0. MANUAL 


External magnetic ways (applied to the meter risen) 

to Slow down and Slop ^ J 

Inq fu* loads. >19. 


KW-HR METERS 


How wetthour motor* work, calibration, error mode* 
(many). ANSI Standards, etc. Demand and Poly- 
phase Meters. Experimental results lo stow and 
stop meter* by others. $19, 


LIBERATE GAS & WATER 


How go* end water mater* can be reversed using 
commonly Oval table household equipment, $19, 


VORTEX GENERATOR 


>le, amazing, 3-port device, 
elecirlctly. foasH fuel, flgukJ, 
ntlftoaliy soundf Plana, $14, 


Heat or cool with simple, 
Uses no moving parts, eh 
freon. Guaranteed scientifically 


AUTOMATIC TELLER MACHINES 


ATM crimes, ehutem, vulnerability* and 
defeele ax posed! 100+ mnihotfs detaliad. In- 
clude: Physical, Rag E, cipher, PEN compromise, 
card counterfeiting, magnetic stripe, falsa front, 
TEMPEST, lapping, spooling. Inside job, super- 
cool, vibration, puEsor, high voltage, Van Ecfc - oth- 
ers. Case histories. Law. countermeasures, dvioitod 
security checklist, labeled internal photo*, flgm 
ATMs contain up to *250,009 in coohi $350, i 
ATM edm* spree ill uraoNedl $39. 


>,000 


CREDIT CARD SCAMS 


Cardholder*, merchants and banks suffer $ BRIiort 
In tosses annually because of credit card fraud. □*- 
scribes every known means of credit card fraud and 
teams. Project yourselfl $29. 


CONS & SCAMS 


Con* a scams fleece Americans of $100+ Biton per 
yearf Th* moe| cemprehanelya survival manual on 
cunt A scams of all kinds - from the classic to Iht 
high-tech. Deiaile on hundred* and their many varia- 
llont. Project ymirtnlfl <23. 


SURVIVAL GUNS & AMMO 


The Ullimaie Flroorma Survival Manuall 
Daacrfbe* optimum guns $ ammo, conversion*, si- 
lencers, explosive devices. Improvised weapons. 
End Times scenario*, retreats, efc. 


ROCKET’S RED GLARE 


How to design and build sofid-propeitam amateur 
and survlvsl rocket*. Emphasis on th* formutatlon, 
manufacture and Installation of propellants, motors, 
igniters, etc. Include s lift of commonly available 
materials, and the design of launch pads and tost 
:lfOn»ci. $2fl. 


SPECIAL PROJECTS 


We design, build, repair, modify, maintain and-or 
consult on any device, system, process, project 
(atoctrlcal, electronic, computerized, mechanical, 
optical amomuilva). Invention prototyping. Confi- 
dentiality guaranteed. Describe and Include $25 
to* (doss not ob&gato you). Wa then provide you 
cost $ time estimates. 



THE PHANTOM®. CATV AMPURRS. $15.95*. 
SAVE tt$s, EXTRA TVs, CABLE FE's. 
UNDETECTABLE: DISTRIBUTION & ISOLATION 

Pfl&PtflLY CONNECTS 6 WATCHES 1.2.3 OR * TVS- VCRS TO ONE CATV 75 OHW 
SIGNAL. SOURCE. ENGINEERED TO AMPLIFY. ELIMINATE HISM AT CHI NO. (LOADING 00 WH 
& DEGRADATION OF CATV SIGNAL SOURCE). UNIT ACTS, REFLECTS LIKE ONLY 1 TV 
-WCR IS CONNECTED TO PAY TV CABLE LINE INCLUDES 3 £A TERMINATING RESIS- 
TORS s SFT COAX CABLE WF CONNECTORS OPERATION 1 20 VAC BONl, , -515.95 
4 5 FOOT R053rU COAX CAGLE. WITH 5 EACH. TWIST ON F CONNECT OR S — J 5 . 55 

COLOR TV, VCR-FM ANTENNA 

SUB-COMPACT SIZE ! 


$19,95* 



HtGH DEFTN IT ION VIEWING X NX nvE®3 

VHF-UHF.75 OHMS 
* ADJUSTABLE REAR B.EMENT, WIDTH 25-78", H-1 5 'BOOM L-4S’ 
Ideal antenna, lor confined areas, such as attics, patios .apartments, 
lofts, etc. (Meet your landlords restrictions. Title CO&Ft's etc.jRang* 
90-110 miles, (Varies vwFth Installation & height). Adjustable offset 
Boom axis compensator Sr hlghfront to back ratio, reduces VHF-UHF 
ghosts. 10 element UHF corner reflector & 5 element VHF’FM Yagt. 

Dr C. CHAN'S Model 2023AA ANTENNA $19.95 

35ft, RG- 59 Gable with Fabricated lugs & F Connector $3. 95 

JcMwfi video stmi/mamcD mm, ml 


RSGULA TES-CON VER TS t (WITHIN s, QT%) VEHICLE'S 
VA ftiABL£ 12-14.85 VOC(BA TTCT Y-AL TB1NA TOR 
VOLTAGES) TO SELECT A BLE. HEGOLA TED OUTPUT 
VOL TA GES Of 3. 0/4 . 5/4 . 8/ 7. 2/9/9 . 5 VOC REG- 
ULATION Fl/NL ±1.5%, MAX. LOAD 1 ,5QGMa.(1 .5 
AMP). POWER ADAPTER, ISOLATES. ELIMINATES, 
ALTBLNATOR NOISE, VOLTAGE VARIATIONS 'ACCESSORY POWER SPIKES. 
FROM THE OUT PUT, MODEL A .INCLUDES, VIDEO GAME, EM-POLA HI TY PRO- 
TECTIVE ACCESSORY. WITH BUILT IN AUTOMATIC TV /GAME SWITCH. 
LIGHTER PLUG- JACKS .PROVIDE 12,5V POWER FOR THE POWERITE AD- 
APTER 5 2 ACCESSORY POWER PLUGS. CONTROLS: ON -Off, VOLTAGE 
& POLARITY SELECT SWITCHES , POWH1 ON INDICATOR , 

POWER -RITE MD, A, WITH V/G PROTECTIVE ACCESSORY A1 ..S2S.95 
POWER-RITE MD.B. WITH/OUT V/G PROTECTIVE ACCESSORY 23. 95 
POWER-RUE * DEALERS WANTED, EXPORT INQUIRIES INVITED. 

Wm cbmm mmm AWmmkmmpm 

DCNT MISS. IMPQR TANT. CELLULA R TBL&HONE CALLS, $24 Q 5 

BECAUSE Of A DEAD . PORTABLE BATTERY PACK. 



Mi 




Adapter, allows portable cellular, to be 
used. for extensive automobile operation, 
conserving the Portable battery pack, for 
actual ON FOOT, MOBILE OPetATtQN. 
S02Q UOTOflOLA HICHOT AC, 0LAOK. LIGHT 
GRAY 5 DARX GRAY. 

*035 NEC SA. 9000. 3100 LT . GRAY .BLACK 
S0AS NEC F2QO.3O0 GRAY,BIACX 

BOSS OKI 700.71-0,750 CH. GRAY. SLACK 
*0*5 OKI 90S CH.GflAY. BLACK 

f0S5 PANASONIC HP-B00 BLACK 

*100 PANASONIC 3500.35 1 □ 
a 120 UNJ0EH CPS 0 0 0 


#135 AU01OVOX MUX-500 BLACK.GJUY. 

CEHTEL.USE MOTOR0U MOOtLa'S 
#090 &IAM0NTCL S3X DK.GRAY 

#105 FUJITSU SOP ALACK 

#110 GETJA01 BLACK. HAN. 

#075 MITSUBISHI S00 BLACK 

#050 MITSUBISHI 3000 SLACK 

#005 MOTOROLA, 5000. 9500,9500 &LK. 

LIGHT OflAY S 0ARK GRAY 

ggWjTOj REGULATED. JWR SURGE PROT ECT ED . POWER ADaJPTERS.COMRUTELY 
REPLACE, PORTABLE C&LULAR TELffHONFS 0A TT EftY PACK AND HOUSING. ADAPTER 
OBTAINS 5 REGULATES CELlUUR TELEPHONES OPERATING VOLTAGE FROM VEHICLES 
POWER SYSTEM. £ FOOT. POWER CORD. PLUGS INTO VEHICLE’S CIGARETTE LKiRTBl 
POWER JACK. ORDERING; LIST ADAPTER -PORTABLE S. MODEL NUMBERS tf BATTERY 

HOUSING. COLOR DESIRED ANY OF ABOVE LISTED MODEL ADAPTERS „ r .Sl4.95 

NOT£ #1 35 MOTOROLA MIQRQTEC PT-SiQ $LAQK SAt.QS 

~ POWER - R I TE* AUTOMOetLE. MOISf RL TOl SURGE Sim FSSQR $ 7 5, 3 Jaa 

CUD ^ PLUG/ IN t : L;c CIRCUITRY. ELIMINATES in LINE INTERFERENCES, 
CAUSED BY ALTERNATOR, SPARK PLUGS, IGNITION, FAN MOTORS. 
HFI/EMI 5 SURGE SUPPRESSOR CIRCUITRY PROTECTS. CONNECTED 
EQUIPMENT FROM BBHG DAMAGED BY LINE SPIKES. TRAN SI ENTS & 
SURGES. ETC-. EASY TO INSTALL, RLT EH -SUPPRESSOR, PLUGS INTO CIGARETTE 
LIGHTER JACK, UNIT TO SE POWERED, PLUGS INTO Fit. TER- 5UPPRES0R S CIGAR- 
ETTE LIGHTER'S OUTPUT JACK, 1 2. 5 VOC, 1 DAMP. PLUG IN.PIVFS-tOA 515.95 
HARO WIRE, EPOXY HOUSING, 6’lEAPS IN a OUT. IQ AMP NWVFS- 1 0A.3 1 2.05 


MONEV MAKER'S, 


VCR ! 


LValiJ 


How Iq iucjb 
Your VOt AIhv 


HOW TO KEB> YOUR VCR AUVE! $24. 95*4. 


(THE NITTY CRlTTV. 'OF 


WfS&H USA 

VCR REPAIR) “ 


Bible of VCR Mechanical & Eieetro- mechanical THEORY 
-REPAiRS-OATA,404 RAGES, over 710 Illustration*. VI £ 
Special section, illustrates & describe*. over eo mech- 
anisms. of 4 6 Manufactures .SAVE ON, SERVICE MANUAL 
COSTS!, A must, nitty gritty manual, for the DO -IT YOUR 
-SELFERS & PROFESSIONAL TICHNlClANS.eooK.Second 
Edition PRICE INCLUDES, S & M UPS:USA$24.g5, PUER- 
TO RICO. HAW All, ALASKA$ 3 3 .CAM ADA A/M US$26.00 

LESS BUSTER'S FLFCTRONICS& .» n d Money order or Ctocx, 
2Q39 CIVIC CENTER DR IVE, ST0. (M7S order Sti.00. 

‘Shipping & Handling $ 3 . 50 . UPS 
continental 4<l Stecas.othars extra. 



NORTH LAS VEGAS, NEVADA B9030 


TEL: t -702-542-0325 
Orders procaned immediately. No I If I call on sent In case of untoreseobto delay. 
LESS BUSTERS ELECTRONIC S**. POWER-RITE^, 1992 LEG- CATALOG FREE. 
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Amazing Pocket Reference! 

480 pages of tables, maps, formulas, constants & conversions 
and it fits in your shirt pocket! ( 3.2" x 5.4" x 0.6", 480 pp.) 

*74e tyx&xtedt <*/ cUl tctne! 



• Electrical 

BacWc Wire Sta* vs load 
Wire Classes 4 insulation 
NEMA Motor Fnm* 

Wk* & Sheet Quaete 
Electric H P vs Torque 
Resistor Color Codes 
Capacitor Color Codes 
PVtef Lamp Specs 
Fuse A Battery Specs 
RF Coll Winding Data 
Wire Size vs Turns/Inch 
Decibel TaNes 

• Air 

• Automotive 

• Carpentry ^Construction 

• Chemiatiy-Physk* 

• Hath 

• Mining A Milling 

• Money A Currency 

• Physical Constanta 


• Plumbing A Rips 

• Rope-Cabis-Chain 

• Steel A Metals 

• Geology 

• Glues, Solvents, 
Paints and Finishes 


• General Info 

US A Stale Hofidsys 
Signs of IhsZbdtec 
Flowers of the Months 
Anntvefsory Rsmee 
Radio Alphabet 
Mors* A TEN Radio Codes 


Surveying & Maps 

Tools 

Water 

Material Weights 
Computer / Printer 
Computer ASCII Cods* 
IBM& PC Error Codes 
I BMS’ Interrupts— tO Map 
IBM® Memory Map 

3200 Conversion 
Factors 

Welding 


Paper Sizes flnfl) 

MAury Rank A Grads 
Stats information 
Climate Data of the US 
Tims Zonae ol the US 
Time Zones o( the World 
Tetephone Area Code* 
re™ MTpOfK tllVlDOni 
Lost Credrt Cant Phone ft 
Affine T-800 Phone r* 
Temperature Conversion 
Sound Inlensfbes 
Body 1 WwQfht Vi Hstflttt 
Wind SUefiflth Scale 
Wind Chill Fact! 


Frequency Spectrum 
Sun A Planet Dale 

• Detailed index 


Pocket PC Ret 

An incredible stiirt pocket size reference 
book on IBM® PC's and compatibles. If 
you're a PC service men, hacker, hobbiest, 
or general user, BUY THIS BOOK HI It 
contains a wealth of hard to find information 
that took 1000's of hours to collect 320 pp* 
By Thomas J* Glover and Millie M. Young, 
3,2" x 5.4* x 0.4" 


MS-DOS® 5.0 Reference 
{142 pages) 

PC Indusijy Phone Book 
with over 2000 main and 
tech support numbers! 
Specs and configuration 
information for over 1200 
Hard Drives II 

ASCII Codes, PC Error 
Codes 

Interrupts-IO Map-Memory 
Map 

60285 Hard Disk Types 
Printer Control Codes 
Cable Wiring, Modem 
Commands 
And MUCH MORE 



LATEST INTELLIGENCE 

Now, for the first time, the meanings of more than 35,000 terms, 
phrases, abbreviations, and acronyms used in the International 
Intelligence, law enforcement, military, and aeronautics commu- 
nities have been compiled into one convenient, wetMndexed vol- 
ume. If you have a scanner or shortwave receiver, LATEST 
INTELLIGENCE, by James E. Tunnel! wiil unlock a world of 
listening possibilities! 

• Callsign Country Prefix 

• Secret Service 

• Frequendesfted Cross Network 
» US Military Bases / Frequencies 

• Cellular Telephone Frequencies 

• Goodyear Blimp Frequencies 

• TV, Audio, CB Frequencies 

• Aircraft /Country Codes 

• Police 10 and 12 Codes 

• Fire Codes / Frequencies 

• Border Patrol Frequencies 

• Repealer Frequencies 

• OtvtJ Aircraft Markings 

• Road Condition Codes 

• Mystic Star Frequencies 

• Pro Words 

• Security Clearance Basics 

• Country Codes 



LATEST 

1NTEEUGENCE 




eucraoMCS 

POCKfcT 

HJUIO0OO* 



Electronics Pocket Handbook 
by Daniel L. Metzger 

A remarkable collection of definitions, formulas, 
charts, standards, symbols, codes, and conversions. 
263 pp., 3.3’ x 5.8' x 0.5*. 

$14.95 

NEWOpy | 

Upgrading & Repairing PC's 
by Scott Mueller, et. al. 

A comprehensive guide to PC's, PS2's, 
and compatibles, 850 pp., 7* x 9* 

$34.95 


Vest Pocket Guide to the National 
Electric Code, 1990 Ed. (current) 
by Marvin J. Fischer 

A convenient reference guide for all people who use 
the National Electric Code. 277 pp., 3.3' x 5.8* x 0.6*. 
$14.95 



Description 

Quantity 

Price Each 

Total 














Order $ USA Shipping & Handling 


$0 to $15.00 $2.00 

$15.01 to $30.00 $4.25 

$30.01 to $100 $6.00 

Canada orders add $1 to above S&H 


Name: 

Address: 

City/State/Zip: 

Payment (circle one): 
Card #: 


Sub Total 

Shipping & Handling (see table at left) 
Sales tax (CO residents only), add 4.8% of Sub total+S&H 
All payments must be in U.S. funds. ORDER TOTAL 

Company: 


Phone:( X- 


Check Money Order Visa 


MasterCard Discover Prices subject to change without notice. 
Exp.Date: Signature: „ 


PRIZM Resources, tnc., Dept 966, P.O.Box 557, Morrison, CO 80465 
(303) 979-6054 Toll Free Order Line (800) 873-71 57 
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LASERS 


Laser Pen 


Tfaift laser pointer incorporates a 5 milliwatt 670 nm laser 
diode with a glass anti-reflective coated coilifliatiflg lens. This 
gives its user the highest output power allowed hy the FDA. 
No one wilt need to squint to sec the spot from this pointer? 


* Solid State Reliability 

* Bright (4SmW) 

* Uses 2 AAA baa. (inch) 

* 1 Year Limited Warranty 

* Safe- Complies with all 

FDA laser safely 
regulations. 



5mW Visible Laser Diode Module 

Thanks to technological breakthroughs in laser miniaturization and 
the increasing demand for such components, we now have the moat 
economics 1, quality, laser diode system ever. 

Wide Range of Applications 

* Pointer / Gun Sights * Project Building 

* Light Shows * Surveying Systems 

* Medical Equipment * Educational Equipment 

* Alignment Sytcms * Holography 

Lowes* Price 
Ever! 


r 

\r 




jit*'- 


Ctt. No.DM-5 


SPECIFICATIONS 


Output power after lens adjustable 0.1 to 4.5mW 

Wavelength 670 nm 

Beam Diameter 1 .25 in. @ 60ft. typical 

adjustable focus! 

Input Power 2.7 - 5.0 vdc © 60mA typical 

Dimensions 1.5 in. x 7/16 in diameter 

Polarization linear, up to 375:1 


Holography Kit (requires laser) $62.00 

1 mW He-Ne tube (9.5" x 1.25" diam.) .... $15.00 
Power Supply for above tube (req. 9 vdc) . . . $37.00 
20-35 mW He-Ne, TEMoo, linear polar. $995.00 


FREE CATALOG 

Midwest Laser Products 

P.O.Box 2187 Bridgeview, IL 60455 (708)460-9595 
Fax ft (708) 430-9280 Poll our fax for 10 page catalog. 

All products come with a 10 day satisfaction guarantee and £0 day I 
warranty against defects. Please include $7.00 for shipping and 
handling, IL Res. include 7% sates tax COD. orders add $3.00 
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SuperCAD 

Schematic 
Entry Software 
for the IBM PC 
& Compatibles 

$QQoo 


ONLY 


COMPLETE PACKAGE 


Easy-to-use schematic entry program for circuit 
diagrams 

Visable on-screen and pull down menus 
Supports popular graphic standards, mice and printers 
Powerful editing and drawing commands 
Extensive digital, analog and discrete part libraries 
In-depth, readable instruction manual 
Over 100 screens of on-line help information 
Software includes part building and netlisting 
Add P.C. board layout software and routing software for 
only S 99 M each 

Write or call for FREE demo disk$\\j/f 

MENTAL AUTOMATION. inc ^ ' 


★ 

★ 

* 

•k 

★ 

* 

* 

★ 


ORDERS/INFORMATION: 

Send check or money orders to: 
Mental Automation, Inc, 
5415 - 136th Place S*E. 
Bellevue, W A 98006 


Or Call 

(206) 641-2141 


Visa & MasterCard orders accepted! 



NOW 

YOU CAN “SEE” 

INVISIBLE FIELDS 

AND A V OID THEM 

Most homes and offices 
have hot spots with strong 
artificial electro-magnetic 
fields, where chronic 
exposure may cause 
mental or physical problems. Even the EP A names these 
fields as suspected carcinogens* You can reduce your 
risk by avoiding these high-field areas. 

The TriFiaicF* meter detects far more of these fields than any other 
electro magnetic pollution meter, ft's the only one that Independent^ 
reads AC electric fields, AC magnetic fields, andradio/microwaves. Italso 
reads field strengths in ail directions simultaneously* Every other meter 
that sells for under $100 reads only magnetic and only in one direction — 
they can entirely miss a magnetic field unless pointed correctly and are 
blind to radb/tnicrowaves and electric fields, both of which cause biological 
effects. 

The TrlFfolcP* meter reads ail three types of fields numerically and with 
a SAFE/BOR D E RLINE/H IG H SCALE, weighted proportional to effect on 
the body. Thresholds are based on epkJemiobgical and laboratory 
studies, (While no absolute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 

The TtiFtolcP* meter comes ready-to- use with battery, instructions , and 
one-year limited warranty. The cost is $144 postpaid. 

AlphaLab 1 1272 E, Alameda Avenue / SLC, UT 84102 
For literature and information call (503) 621-9701 
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PC BASED OSCILLOSCOPES OUTPERFORM 

STAND-ALONES IN COST AND FEA TURES 


CHASE SCIENTIFIC 
INTRODUCES 
3 NEW PC-SCOPES 

By Staff Writer - 

Chase Scientific Company has 
currently introduced 3 new PC based 
Digital Storage Oscilloscope boards 
with useful bandwidth* of 20, 40, and 
60 MH z, and is expecting a 100MHz 
version by the end of the year. Each 
scope b completely self-contained on a 
singh midsize (IQ 9 ) addon board 
at prices that wi make the competition 
cry. 

These boards have completely 
independent vertical channels, each 
with their own 25 or 40 megasample 
/sec 8-Bit M) converter, 8K/32K static 
ram, and 10 vertical gain settings (in 
1,2,5 steps) standard. This gives you 
the same high performance whether 
you are using one channel by itself or 
multiple channels simultaneously - not 
a common feature amoung other add- 
ons. Also, in addition to 27 timebase 
settings (in 1,2,5 steps), there is a user 
programmable mode for sweeps as 
slow as lyeat/d/v. 

Post and Pre-Triggering is 

available for time reconstructed 

waveforms as well as one-shot 
waveforms due to the board's ability to 
use rnodom interleaved sampSng 
down to 250p$. 

These PC based scopes are 

designed with the latest in Surface 
Mount Technology, providing more 
performance and features than any 
other board its size on the market 
today. 


SPECIAL FEATURES: 

Up to 40 Megasamples/sec one-shot digitizing rate. 

8K Words/Channel standard (32K optional). 

Plot to any Epson or HP LaserJet compatible printer. 
Macro Language for Automated Testing. 

Store and Retrieve WaveForms from Disk. 

Built-in Functions include Ave,Freq,T R ,T F ,PW,Env,FFT 
Professional Scope Software works with virtually all 
CGA, EGA, VGA, or Hercules compatible monitors. 


VERTICAL 

HORIZONTAL 

nnjuiHf 

TRIGGER 

CURSORS 

STORE 

FAINT 

SETUP 

Measure 

Vo 1 teeter 

Probes 

Display 

Fourier 

Macros 

Blag 

Other 


CtU - OFF 
CH2 - OFF 
BOTH - OFF 



•fis- see 

VECTOR- OH 
DURLftV-OFF 


MJE H 




\r 


TRIG LUL 



Ztis/polnt 


Nar 28| 
li ;29 


,1992 
Hi FW 




lWns/div 


FI - ttmuMolp 


< To Chanffo Header Rot* Press 'IRS" > 


ESC - EXIT 


Actual Output from HP LaserJet IIP at 1 50dpi 


Comparison Chart of Chase Scientific PC-Oscilloscgpes 


MODEL# 

CS 1 00-40* 

CS60-25 

CS40-2S 

CS20-25 

PRICE (probes not incl.) 

S795 

5695 

S595 

5495 

BANDWIDTH 

Repetitive (-3dB) 

100 MHz 

m mil 

40MHz 

20MUz 

Single-Shot (Sample Ratc/4) 

10 MHz 

6*2 MHz 

6.2 MHz 

6.2 MHz 

MAXIMUM DIGITIZING RATE 

(Two- Channel Simnltaneoos) 

40 Ms/scc 

25 Mx/xc 

25Mj/stc 

25 Mi/sec 


NUMBER OF CHANNELS 
TIME BASE RANGE ** 

MAXIMUM TIME RESOLUTION 
VERTICAL RESOLUTION 
MEMORY (Standard)*** 

* = Available 4th Qfcr 92 
** = Screen display can zoom op to 10X 
*** = 32K option available 


— — 2 (+ i external triggerfenabk) - 

20ns-2 acc/di v 50ns-2 sec/drv 50t»-2 sec/div 

250 ps 400 pa 400 pa 

+/- 0.4% (8-Bit A/D) 


SOjss -2 sec/div 
I ns 


SIC words 


SIC words 


SIC words 


SIC words 


All scopes have lOmV/div - lOV/div input 
sensitivity in 1,2,5 steps (2GpF, IMohm) 


FOR INFORMATION PACKAGE CALL 1-800-866-7899, FAX (408) 479-8572 

OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE. SUITE 191, APTOS, CA 95003 
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Electronics Now, September i992 



Earn up to 
$30 an hour 
and more! 


Learn at home in spare time, 

No previous experience needed! 


No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radio- 
telephone License.” This valuable license is 
your professional “ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more. . .even start your own business! 
You don’t need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 

This proven course is easy, fast and low 
cost! GUARANTEED PASS— You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

f "commdhD VroduHonT 

1 FCC LICENSE TRAINING, Dept. 210 * 

• P.O. Box 2824, San Francisco, CA 94126 
: Please rush FREE details immediately! 

I NAME 1 

I ADDRESS ] 

CITY STATE ZIP 


LEARN THE SECRETS OF HOW TO FIX 
ELECTRONIC EQUIPMENT FASTER ON OUR 

REPAIR TECHNIQUES ON VIDEOTAPE 

YOUR SATISFACTION GUARANTEED 

Learn our techniques and make more money repairing electronic 
equipment These tapes are packed with much practical information 
that will save enough of your valuable time to quickly pay for the tapes. 

team from an expert what fails, why it fails, how to find It faster, and 
how to fix it faster. 

Much of this information is available nowhere else. 

These tapes start at the beginning for beginners, but cover each 
subject so thoroughly that even old pros will learn valuable new 
techniques and skills. 

The material in these video tapes is the same material that we have 
presented in classes that have been taught forthe local college, busi- 
nesses, and industrial maintenance departments. You will find very 
little of the information presented on most of these tapes in textbooks 
or I n any co u rses th at y o u h av e tak en e Ise wh ere. Most of th e m ate ri al 
is original. We show what fails, all of the ways that the various com- 
ponents fail, howto recognize the failures, and howto test and locate 
the failures. We also show how to repair and make improvements 
where appropriate to give a reliable repair, 

Send payment with order and we will pay shipping. Order any five 
tapes or more and get 5% discount order any 1 0 or more tapes and 
get a 10% discount order any 15 tapes or more and get a 15% dis- 


count. ORDER NOW! 

How to use a Voltmeter (1 hr. 51 min.) $39.95 

How to use a logic probe and logic pulser $39.95 

All about resistors and their failure modes {1 hr.)* , *.,*,. * — $39.95 

AH about capacitors and their failure modes (1 hr. 28 min.) $39.95 

All about inductors and their failure modes, Part I. Includes 

inductors, transformers, flybacks, pinball coils, solenoids * . $39,95 

All about inductors and their failure modes. Port II* Includes 

magnetic clutches, relays of all types, other devices (58 min.} . $39.95 

All about diodes and their failure modes. Includes rectifiers, 

SCR T s. Zeners, triacs. LED's (55 min.) * . * $39.95 

All about transistor failure modes (56 min.) , , , * * $39.95 

How to solder like a pro — with lots of time saving circuit board 
repair techniques, including some of the fastest ways to 

change IDs you ever saw (1 hr, 30 min,) *,,,**,* $39.95 

All about electrical contacts, connectors, connections and their 
failure modes, common and uncommon problems, symptoms, 

good cures * , * . k . $39,95 

How to use the oscilloscope (to track down digital failures) a $39,95 

How to read schematics and use them for troubleshooting, Part I, 

Covers monitors, how to find monitor problems with wiring 
diagrams, gives symptoms, where to look, covers both raster 

scan and X-Y monitors (56 min.) * *.*.*.,*.*. $39.95 

How to troubleshoot digital integrated circuits — includes micro- 
processors. what goes wrong and how to find it, how to use the 

best literature on IDs and where to get it (t hr, AS min*) $39*95 

How to select and hire the best electronic technician. It takes 
one to know one. and believe us* they are not all created 
equally excellent This tape wilt save management and you 

a lot of grief if it keeps them from hiring a dud $39.95 

The best money making ideas I know. (For anyone contemplating 
getting into the amusement or arcade business - Shows how 

to do it right the first time,) (56 min*) $39.95 

Videogame Repairs (for arcade games). (36 min.) .$39,95 

Pinball Repairs (for arcade games). (44 min.) £39.95 

Videogame monitor repairs and adjustments 
(for arcade games). (31 min.) * . * $39.95 

OUR NEWEST TAPES 

Job opportunities and money making opportunities 

in electronics* (45 min,) . * , * $39.95 

Pinball Theory (for arcade games). {1 hr. 29 min.) $39.95 

Videogame Theory (for arcade games). (1 hr, 1 2 min*), ........... $39.95 

Troubleshooting and locating component failures, (1 hr* f 0 min*) * . * , $39.95 
Power Supplies — Linear and Switching. (42 min,) $39.95 


VIDEO REPAIR SCHOOL 

287-1 



P. O. BOX 813 -RE 
SELMER, TN 38375 


(601) 
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DISTRIBUTORS 





* ★ * JERROLD ★ ★ ★ 


TV1-G-C0MB0 . 115.00 

DPV 7 XXX * CALL 

DPBB 7 XXX CALL 

PANS ONLY 

TB-&60 FTB-S60 TBD-S60 TYT-$60 


* * * LOOK * * ★ 

We will match or beat anyone’s prices who is advertising 
in this issue of Radio Electronics with the same warranty 
on items listed in this ad. 

We ship UPS & Federal Express 


& 


OF SILVER SPRIHGS 


All products come with One Year Warranty, except for 
refurbishedntems, which come with a 90 Day Warranty. 
All returns are subject to a \5% to 25% restocking fee. 
Orders called in by 2:00 shipped same day in most cases. 


* * SCIENTIFIC ATLANTA 

★ * 

SA COMBO 

115.00 

SA 8536 

CALL 

SA 8550 

...... CALL 

SA 8580-8595 ..... 

CALL 

SA-PANS 

60.00 


★ ★ ★ PIONEER ★ ★ ★ 


PIO PLUS COMBO 115.00 

PJO 5135 CALL 

PIO 6110 CALL 

PANS ONLY 

PIO PLUS... ...60.00 


All combos come with B3 channel convert. 


★ ★ ★ TOCOM ★ ★ * 


TOCOM COMBO 

.. 175.00 

5 503 A 

.. CALL 

5504 

. CALL 

5503-VIP 

... CALL 

5507 

.CALL 


COMBO 

CR 6600 

PAN 

* * * HAMLIN * * ★ 

... Ufl.OO 
.. 120.00 
55.0O 


COMBO 

RTC56 

RKDM 400. 
KN12PAN. 

★ ★ ★ OAK ★ ★ ★ 

... 110.00 
... 115.00 
... 115.00 
55.00 


Z-TAC 

* * * ZENITH * * * 

... 200.00 


Add $40 per unit fur Hash. 



SUN COAST HOURS: MON - SAT 10-10 

To Place An Order Call 904-625-9545 

NO REFUNDS ON SHIPPING CHARGES. CASH OR MONEY ORDERS. SORRY. NO CHECKS. 

Ii i» not the mien! of Sun CiMst Dlst. of Silver Springs to defraud any pay TV operator and *ill not aisait any company or individual ill doing the \ame 


* * * * * ABSOLUTELY NO FLORIDA SALES * * * * * 
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The Electronics Lab 
in a Computer! 



~ Testing an analog three- 
stage amplifier with the 
j simulated oscilloscope. 






lectronics Workbench* 

owerful software to build and simulate 

WfllHi _ ^ _ * J ■ 9 . _ + * i 




Building and testing circuits is fast and 
easy with Electronics Workbench. 

Just click-and-drag with a mouse to 
add parts, run wires, and adjust 
instruments. The traces on the 
simulated instruments are the same as 
you’d get on real equipment 

V , 

Electronics Workbench really is an 
electronics lab in a computer. It’s ideal 
for learning about electronics, 

experimenting, and prototyping 

circuits. 

Includes: 

• Analog Module with passive and active 
components including transistors, diodes, and 
op-amps; a function generator, an oscilloscope, 
a multimeter and a Bode plotter. 

* Digital Module with gates, flip-flops, adders, 

a word generator, a multimeter, a logic analyzer 
and a unique logic simplifier. 


DOS Professional Version - $299 
Macintosh Version - $ 199 


(416) 361-0333 

Interactive linage Technologies Ltd. 
908 Niagara Falls Boulevard, 

North Tonawanda, 

NY 14 120-2060 

Fax (4l6) 368-5799 



Testing a gate implementation of three different flip-flops. 


“Electronics Workbench is pretty amazing.” 

- Jerry Poumelle, Ph.D., JnJoWorld 

“. . . Electronics Workbench is a marvelous 
learning and teaching tool for the study of 
electronics.” 

- Art Salsberg, Editor-in-CkieJ 
Modem Electronics Magazine 

“Building a circuit is simple and intuitive.” 

- Jejf Holtzman, Computer Editor, 
Radio-Electronics Magazine 

. . if you’re trying to learn electronics, you can 
do 10 times as many experiments with Electronics 
Workbench . . 

- Jerry Poumelle, Ph.D., BYTE 





INTERACTIVE 


Electronics Workbench Professional Version runs on any ISM AT or PS/2 or true compatible with 640 KB RAM; Microsoft-compatible mouse; EGA/VGA graphics; hard disk; M$4)0S 3.0 or liter 
Monochrome version also available Macintosh Version (monochrome only) runs on Macintosh Plus or greater. All trademarks are the property of their respective owners. 

Prices are in US dollars. Offer valid in the USA and Canada only. 
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DC/CAD 

introducing . , , 


THE TERMINATOR 


Super High Densit 
(Complete with Schematic <f 


Router 

PCB EDITOR) 



Features the following powerful algorithm & capability: 

■ Rip - up and Retry 

■ routing of SMT components 

■ Real-Time via minimization 

■ Real-Time dean up passes 

* User defined strategies 

■ Window 3,0 capability as DOS Task 

■ 1-mil Autoplacer and Atitopanning 

* Two-way Gexbcr and DXF 

» Automatic Ground Plane w/ Ctoss-Haiching 

* Complete w / Schematic & Dolly Libraries 

■ Optional simulation capability &l protected mode for 386 users 

* PCB LAYOUT SERVICE AT LOW COST * 

LEASE PROGRAM & SITE LICENSE AVAILABLE 



Design 

Computation 

1771 State Hiehwav 34 
_ Farmingdale, NJ 07727 
(9m 681 - 77 (Xf- (9081 681 - 8733 iPA 30 

* DCJCAD . . . The focal point of future G-LD market 



Wind Generators 
Generator Rewinding 
Welder Plans 
Electric Scooters 

Ifs back! The LeJay manual originally published in 
the 1940’s is now back in print with even more plans 
than before, This manual is now a complete collec- 
tion of LeJay 's plans and general information on 
6, 12. 24. 32 volt wind generators, generator re- 
winding and rebuilding, propeller building, battery 
powered spot welders, braising welders, solder- 
ing irons, fencers, scooters and bicycles, DC mo- 
tors, 1 lOv welders, spot welders, generator wel- 
ders, insect exterminators, geiger counters, light 
plants, and much, much morel Written for the 
common person to understand, this manual is a 
must to have for its educational value alone f! 




To order send check or money order for $14.95 
plus $2 shipping and handling 
($4 shipping and handling outside USA and Canada) to: 

LJM Inc., P.O. Box 174, Dept, R, Lake City, MN 55041 


MARK V ELECTRONICS, INC. 

Competitive Prices * Fast Shipping Since 1985 


. 4 , indicates the level of difficulty in the assembling of our Products, A Beginner A A intermediate 
, v ' vt T/, Special offer wilt be given to the purchase of Amplifier + Metal Cabinet + Power Transformer: 

New 

' 7 3DOW MOSFET AUDIO MONO POWER AMPLIFIER 100W + 10AW NEW CLASS A DC STEREO PRE AND MAIN AMP 
AF-3 AAA 


\H CA 1-800-521-MARK f orders only) 
OUTSIDE CA 1-80Q-423-FIVE (orders only) 
ORDER BY FAX (213) 888*6868 
CATALOG & INFORMATION (213) 888-8988 


AAA Advanced * Fully Assembled 



Nil S16S 00 
Autmbifld & 1 tiled. Sigi.tiB 


Power output 300 W into 4 ohms (0-1 \ 
THD). 300 W m 0 Ohms TND} * 
f reque/icy Response 1 0 Hr - 30 KHi. * 
Total Harmonic 018101100 Less lhan 
0.03% 1 Input Swsilrvlty and impedance 
at 1 felt IV 47V U * L oad impedance t 
-!6fllvns.*PowerRfiqijiremenis ±55tp 
± 65V OQ 8 A.* (Each Channel] « Durian- 
sions 2&7 1 ?05 x 60 mm 



Kit STJ.70 
Assembled A T«lt d. $05.81 


120 W MOSFET POWER AMPLIFIER (MONO) 
TA-477 A A 


\ 





T FLO.: Less Than Q.M7S - Power output 
1 20 watts nilo a ohms RMS ■ Frequency 
fKP-PRM 0 Hr to ZQKKr * 0-0,4 dB 2 S 
Hr to 65 KHr, * 0-3dB - Sensitiviiyf IV * 
Power req SjjpfTwnts . 55 V □ C «1 3 amps 
May use Mart V Mode! 003 Ttanslor mer 


Nil U6 DO 
As-umbled 4 Teiltd 455. DO 

T20W ♦ T20W LOW TIM PRE-MAIN STEREO AMP, 

TA-800MKIIAA n „ , 

pctmi Ogipui 120 waits each channel nio * 
ohm lows 72 wafts Hjch chanmei mis 3 ohm 
<ad Frequency respond* lOtoJQltfu Tala! 
hjnnor.ic d-isJo-rtiom Less lbjn 01% T-sm 
control Bass = l?dS Mid s {SdiJ H<oh ± 
SUB SMtitlviTy RhOfldinpuLSfrivint&dTK 
Lint. 3 v into 47 K Serial to ncn« ratio 86 
dB Pftwfi rwuiremeni-DC. * 40VOCU 3 2 
AVflfMload DC - 4Q VDC it 5 4 A 4 ohm 
:c=jo AC 28 VAC 0-2£VA£ ii G 5 A * tin z 
AC 28 VAC-0 -JfiYAC all Q 8 A mm 
4 Ohm laid 


TA-1 500 AAA Po<vir vuTWf 40 waits per channel into a ohms 

1 DO walls per c tun nc i into 4 ohms ■ "d:j i harmauc 
distortion less Itert 0 Q3Si Freq utmey response 
Aw inpul 5 td 30.000 Hr ♦ 0 2d0 7 dB - Fre- 
quency respond Power amplifier section DC to 
JDO KHj - Senstiwty Phono. 2 S mV a 47 < Am 
1 50 mV C 4 7N M < B mV B 1 0 1 Qulpul Tape 1 50 
mV C 47 KPreimp IV C &00 Ohms * Power 
rranslormw 26V Id 32 V AC X J O S A (MarL V 
UoOfiML-f.C 8«aso Dunensiortj lO& i&TT 
1 2 25" * Heat unk 5 1 T* 2 S3' x T (UKf) | use • ki 
mount caOnnei lG 1924 or LG 1025 

SOW ^ SOW PURE DC 5TEHEO MAIN POWER AMPLIFIER 
TA-M2 AA _ 

Power outpul BO watts pci Uiannel into 
ohims Total Itarmojlfe dcstortiorr Less than 
0 05% at rated pover. Inter modulation dts- 
lort.qn Less than 0 0514 at + aie£i powes Fre- 
quency response DC to 200 KHr Odd JOB 
<7 1 wait Power requirements 30 VAC * 34 6 
amp May use Marti V mode J 00' translqrmer 
P.C. Board S-1/2'jt& 3cM/8r Heal state 5-^B 
x2-5ft'ji3iUth} 


TA--0O2 A A 

If: 

Nil 34B 04^ 
Aiiemhieo & titled 359. r; 


VIDEO AUDIO SURROUND SOUND PROCESSOR 

SM -333 lit 

Frequency response ?0 Ha TO 20KH7 ■ Total 
harmonic distortion Front channel 0.05% 
Reas charmer- Less lhan 0.25% ■ Input signal 
vohage 0 1 to 3.5V * Output Front channel 
0 1 Ec 3-5V * 0 Uigur front channel 0 1 to 3.5V 
* Rear channel- 6.5V - Delay time. 5 tn 50 
milliseconds - input impedance' 47 K * Power 
reQuiremenls 100-120 VAC. SQHr - Dimen- 
Cflmplite Kit: J73 00 sioni u T wide 4 8?- deep 2,1* higli 
Atumhltd A Teslttf: *A5.<B 

60W + 60W STEREO POWER AMPLIFIER {WITH MIC. INPUT! 
SM-302AA* 

Frequency response 20Hi to 20 KHi * Toltl 
Harmonic distortion < 0 r. - Power outpul 
&BW per channel mio 4 ohm load * 33W per 
channel injoSohm toad -Input sensitivity. Mlc 
TOmv Hi 300m v - Lo S4Qmv -Signal to ntuse 
l ran q Better ihan 70 o b - Pew# r consum puon : 
1 0OW Dimension 360 mm x 75 mm n 200 mm 



120W + 120W AC DC STEREO Hi-Fi & PRE-AMP, 

SM-720AA+ n 

PowfiOutpui 1 20WPfeDt. music power nutpul 
per cTiAnneJ Inpul SensitiyiTj 1 Tape 300 nw. 
Auk 300 mv. Phono 3 mv. M»c 3 mv Tone 
control range Treble ■ B dB, Bass r S dB 
Frequency Response 20 Hi to 20 Kh; Power 
Requirements: 110 VAC. 220 VAC. SC-60 Ha 
!2to16YDC. Dimesrons 272 k 2QB x 80 mm 
Cainpltte Nil 1S3.00 10 &r0 jt a 1/8 x 3 1 S men 

Asumbied A Tnted. 408-00 


ComjilitB Kit. W 00 
AstEnthEed A TuUd: 495 00 

Rack Mourti Metal Cabinets 
wilh aluminium panel are 
suitable lor many projects and 
most of our kits. 


o 

Q 


i 


* 


We provide transloriners for 
most our Mark V amplifier 
kits, 


W- n?a(£w CmV Cvili Umr Odm CtpfH and COO ' 4$ Sd VEh* -. J20 OO W«- ih^ &>■ UPS 70^# U! 

OdMkUS (VjW^lW|allMiltoldrnErt|IWCIDrirhv2b o loflnfjn OnScra lu^.hrtovduiut hlw I3D djft H#l<irif| Of VaimncdtSrCOti 


W 001 and ilvp tv US 'n*J 

•l.j&c LSBI' l Wlucj', I * RMflTFfi 


lOl Lt« Ill’ll - |>IV- 


, filing wttrvovl EXiff W«r ( 


0usmos?j S Showroom Hours iPaorfic T ime i 
M on Hif u Ffl 9 30 .am TO S 00 pm 
Sal 10 00 am lo S CO pm 


MARK V ELECTRONICS, INC. - SO 19 E. Slauson Ave, Montebello, CA 90640 ^ O 
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inverter 


■F STROBE 
TUBE & 
SCHEMATIC 
Bright xenon mbe 
for making strobe 
liflffe Size: 1.5’. 

G936 $1» 


BRIGHT 

ORANGE 

LED 


COPPER CLAD 
BLOWOUT 


m TRANSFORMER 

Converts SfV or 12 VDC to 
when used Mil a 555 1C 
ckecuA (schematic included). Great Sor 
portable strobes, black light tubes, efc. 
G993 $1* 


Jumbo T1#4 diffused lens, orange LED. 

G2554 10/$ 1“ 

100/$9°° 1000/$70 


24KHZ ULTRASONIC 
TRANSDUCER 

High output ultrasonic 
jf /^^transducers tor use in 
W fflBiremote cortrols, efc. 

V IIP G951 $1“ 

100 / $125°° 


Great for making high quality PC boards. 
These are sfcndard glass eporcy double 
sided copper clad blanks. Size is an 
incredible 12* x 12", Each Panel is frge 
enought to make many smaller PC boarrfe. 
A Super Value. 

G2869 $2°° 


INF RARED 

EMITTER/DETECTORS 

Brand new pome assembly with ^ 
4 gold case sensitive AVM 
detectors and 4 gold case Atfjfjm 
sensitiw emitters. J&&J 1* 
G911 $1°° 


SOLAR PANEL WITH 
MINI-FAN 


SUPER TRANSFORMER 

One d 1 the most useful heavy duty transformers w haw ever | j I 

seen. Great for various power supplies, briery charges, II I U II 

nicad quick chargers, efc. ffrimary standard 12CVAC. Sec- If LnEftfmT 
ondaries are as fcHlows: white leads 1INCT 1 amp, blue 
leads 28VCT 2 amp, red leads 1SVCT 2 amp. You get all three secondaries on one 
transformer, Features copper shielding aiound windings, heavy duty laminations 
and compact si® 2 S/IF x 1 7/&x2 W. Open tame type with montng holes. 

G2713 $5°° 


COMBO TV/VCR 
REMOTE 

Hand held remote 
made by Zenith. 
■9 We just got these 
in and have no 
other info except 
■ Ejl thatheyhaveatew 
^.■1 scratches on the 
_ „ Jf I case. As is. 

I G2555 


GraS combination of one of our 14VDC 
llOma solar panel (6Tx 121 and a small 
mini-fan that operates when sunshine 
strikes the panel, You connect Ite Ian to 
the panel with any wires you choose to 
use Special Combination Value, 


LOW COST PIEZOELECTRIC 
TONE ALERTS 

tony pbsbc case piezoelectric tone alerts produce — t 

a loud tone when 12VDC is applied, however they 
can even produce a tone at WO. See bemen G2935 99< 
mounting ears 1 1/2* and diameter of unit b 1 1/4*. With long wfre leads. 


INEXPENSIVE GEIGER 
COUNTER KIT 

Probably the lowest priced Geiger Counter kit 
available in the world todayi Features sensitive 
thin walled Geiger Mueller tube and speaker that 
emits clicks in proportion to the radiation tevel. 
Defects Beta and Gamma rays. Operates from one 

W battery (not rtt ^ 

incWed) - 

arxiSff .. U 

C6447 : ' &|g *7 ‘U 

$39 95 l^o Vt ^ 


Two seperds high power amps on one PC board 
pUoU an incredible 20 wads RMS each. Features 
law distortion circuitry. Great stereo booster amp 
lor you car sound system. Use with any speakers 
capable ol handling at bast 20 watts. Operates or 
12VDC. Sis d board: 6* x 225" 

C6442 S19 95 


Thb b one of the most useful kite to have aromd! featores 
variable output from 0 - 12MDC filtered at if> to 1 amp. Uses 
1C voltage regulator and heavy duty transformer. Also features 
red, yellow and green LEDs that glow at different output 
voteges to show approximate output wtege - no need lor 
meters. Operates from standard 12GVAC, aid is great lor 
powering projects, calculators, radios, tape players, etc. Sim 
of board: 5’ x 2.75 s , 

C5177 $18* 


120 VAC 3 CHANNEL 
COLOR ORGAN KIT 

Very popular 3 channel color organ causes lights 
of your choice (up to 200 watts per charnel) to 
flash to the best and frequency of your music. 
Connects to stereo speaker and operates from 

j^rg\ standard 120 

S VAC Board 

* iu in „ rv 1 size: 3“ x 5V 


INFRARED DETECTOR KIT 

Great lor testing and verific^ion of infrared output. 
Uses sensitive sensor and electronic circuitry to 
respond to all types of infrared TV, VCR, etc. remote 
controllers and LEDs producing sound and lighting 
a bright red LED. 9V battery (not included). Size of 

boanm'xIT. r — — 

Complete with all n , \T^\ 

parts, PC board y {fy~V\ 

and instructions "^nFSI \ - ) 

C6441 \ C V 


C4530 

$12 M 


THE ELECTRONIC GOLDMINE 


\ MINIMUM ORDER: SI 0,00 plus S3, SO Shipping and Handling y 

^ We accept MasterCard, Visa and Money Orders ^ 

N Call or send for our free catalog! / 

kP.O BOX 5408, Scottsdale, AZ 85261 

PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451-9495 


ELECTRONIC PROJECT KITS 


Kit** are complete with all parts, 
PC board and instructions. ^ 
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BIG PROFITS IN 
VIDEO REPAIR! 


Work from home-Earn $85 HR! 

-NO EXPERIENCE NECESSARY- 

Only requirement That you possess average 
mechanical ability and a desire to learn 




With the tens of millions of VCRs and 
Camcorders in use, there currently is 
a serious shortage of trained techs 
to perform cleaning and repair jobs on 
these popular devices... 
how you can start your 
own highly profitable, 

video serv icing 
business... 

And since 
up to 95% 
of all VCR and 
Camcorder malfunc- 
tions are due to a 
simple mechanical or 
electro-mechanical 

failure, you need not 
spend months or even 
years of complicated study before starting paid, 
professional service work! 

Let Viejo's Training Program show you how! 



1 


- 800 - 537-0589 

or mail coupon today! 


VIEJO PUBLICATIONS, INC. 


4470-107 Sunset Blvd., Suite 600 
Los Angeles, CA 90027 


Yes! Rush me your FRF,F OPPORTUNITY KIT today! 

(Check appropriate box) 

□ VCR Repair 
J Camcorder Repair 
J Advanced VCR Repair 
J Fax Machine Repair 


Name. 


Address 

City /State Zip 

Dept. RE 



Power Conversion Software and Components 

INDUCTOCAD II 

DESIGN YOUR OWN MAGNETICS FOR 
SWITCHING POWER SUPPLIES 

Design your own power hrinc&Xftt Easy to uu software aliuwx quick accurate designs. 

Includes databases fir Fcmics, powdered iron, MPP, Kooljj, E. pot and toroid oars. 

Calculate* number of wire turns mound core, to flux swing, tapper looser tttDpentmt me 
and core losses, etc. Wotfct wiih wmAyw Iflur screens an a PC. Far tkmo dusk Si-aod S2, 
refundable towards purchase 

Part No. ICADS2H IS K’dtt) or 1C AD31M (Wdnki) $139.95 

POWDERED IRON TOROID CORES 

MiaxnixtalJ 52 material Aiood power inductor cores % lOGKiU All of Uhsc cores are 
supported by INDUCTOCAD II, Cali of write for our Catalog. Try our power core selection 
package. 6 pans of the most useful cores you can turn into inductor*. Th«e mro ore good 
from power levels oHdOmW to 1 00 Watts. Outer diameter from OJ265' to t 3" 

Power core selection package Part No PC’SPSJO* $1 2.95 

TOROIDAL POWER TRANSFORMERS 

Low external field. Eace tlmi regulation 1 0% from no Load ID full load. 

Ideal for construction of CAR BATTERY ELIMINATOR. 

Primary 

[)C Output 
after Reel. 

Height 

Width 

Price $ 

Part No. 

115 VAC 

15 V /5 A 

3,8” 

1.7" 

46.95 

TRON1505 

1 1 5 VAC 

I5V/L0A 

4,5" 

2,8" 

72.50 

IRON 1510 

1 l 5VAC 

15V/14A 

5 r 

2A“ 

79,25 

IRON 1514 

Toroidal tranxfurttten for kits below. Allows 85-02 VAC' opeatjem of the kit regultdrtx, 
Fvseiitbl - Add an AC uipui filler and diode pack to adapt Power Supply til to tmiuformcr 

AC filter and diode pack Part No FACTRS1* $1 1 .W 

Primary 

VA 

Matches kit Pan No. 

PriccS 

Part No. 

120/240 

36 

KJ PS 0503/KI PS 05 0 5 

38.95 

TRONPK36 

120/240 

45 

KIPS] 203/KIPS 1303 

41.50 

TRONPK45 

120/240 

75 

KIPS 1205/1 305/1503 

46.95 

TRONPK75 

120/240 

m 

KIPS 1505 

49.50 

TRONPK90 

SWITC1 

Kite include. All com 
design. Assembly msi 
Typical efficiency^ 
essential for Audio an 
r>r filter 

HING POWER SUPPL 1 

poucuts. PC’ board, Pleat >uik. Schematic, Aswmbl 
[ructions, Test procedure Complete board tluuens. 
I5%u Add a DC input filler to your board* fin 
id Analog applications 

Part No. FDCLNSE3 1 

KITS 

y drawing, Indncfrv 
Iqib3J"*2.3-1.1- 
input noise. This lj 

16,00 

Input 

O lit p U l 

Price % 

Pan No, 

8 -40 V DC 

5V/.1A 


K I P S 0 5 0 3 

8 - 4 0 V D C 

5 V/5 A 

39.95 

KIPS0505 

I 5 - 4 0 V D C 

1 2V/3A 

37,95 

KIPS 1203 

1 5 - 4 0 V D C 

I 2 V / 5 A 

39.95 

RIPS 1205 

1 7-40VDC 

13.8V/3A 

37.95 

KIPS 1 303 

1 7-40YPC 

1 3. 8 V/5 A 

3 9.95 

KI PSl 305 

1 8-40VDC 

ISV/3A 

3 7.95 

KIPS l 503 

I S-40VDC 

1 5 V/5 A 

3 9.95 

KTPS1 505 

HOW TO ORDER: 

Check or money order. Please tub COUTs, CA resident* add applicable sale lax Mtu t*fd» 

S 10,0b excluding haadhug charge Under $20.00. S t handling charge. Normal UPS freight 
charged, apply , overnight extra cliame No shipment to PO boxes Pmzci subject to change 
without notice. A full copy of conditioru or sale upon written request 

Send orders to: THE POWERHOUSE 

801 W. El Camino Real Suite #268 

Mt. View, CA 94040 

Call (415) 964 2428 Fax (415) 969 9581 

UPS Fncglit charge* Gtouod $5.00, Second Day S8.00, Neat Day 11 5, DO, 

Dentt dsks Mupped by standard post, N/C 
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POWER PINCHER 

Now there's an easy, inexpensive way to save 
$5, $10 ... $20 a month or even more on your 
home energy bills. Power Prncher reduces the 
energy used by your refrigerator, freezer, washer , 
or any other major AC ©I edric motor-driven appli- 
ance in your home by as much as 60%, (Li- 
censed from NASA under US patent No. 
4,052 t 648.) 

$19,95 eac h 

LIQUID 
CRYSTAL 
SHUTTER/ 

VARIABLE DENSITY FILTER 

0,5" to O.ST active area, 0% to 23% transmission. 
Operates up to 250 microseconds. Specs In- 
cluded. Only $9,95 each 





BINOCULAR 
GLASSES 

These sporty looking 
glasses are actually 3x30 binoculars with focus 
independently adjustable for each eye. Quality 
lightweight construction includes two sets of inner 
lenses: clear and tinted. At outdoor sporting 
events on su nny days or whii e survey! ng a snowy 
landscape, the dark glasses can be switched in. 
Voilaf Binocular sunglasses! $7.95 

SAMSUNG 
VARACTOR 
TUNER 

Covers TV channels 2-83. Operates on 1 2 VDC. 
45 MHz output. Spec sheets included. 

$14.95 each 

RESISTOR RIOT 

1/8, 1/4, 1/2 Watt, power, precision, fixed, adjust- 
able. etc. Thousands of pieces, 

5 lbs, for $4.95 





MOTOROLA 

68000 

10 MHz CPU with 
socket. 

$7.95 each 


386DX-20 BARE BONES SYSTEM 

Intel 386DX CPU on 8-slot motherboard with 
Phoenix BIOS. 2 MB RAM, in case with 250W 
powe r supply. New. $219,99 

Add-on accessories available. 
Call for system quote. 


EXTERNAL DRIVE 
CASES 

For PC r s & compatibles. 
7.25" x 2,5" x 12". 

Brand New 
$4.95 each 



50 WATT 
SWITCHER 

1 1 5/230 VAC input. Outputs; +5V @ 4A; + 1 2V @ 
2A; -12V @ 0.2A. Small size, approx. 6" x 4" x 1 " . 

$14.95 each 

SILICON VALLEY "GOLD” 

Over 50 pounds of printed circuit boards from 
computers, monitors, modems, test, RF and 
microwave equipment, all stuffed with goodies 
such as toroids, IC’s. switches, sockets, connec- 
tors * oscillators, crystals, transistors, diodes, 
varactors, varistors, etc. A gold mine of usable 
parts- 50 Lbs. for $49.95 


SOLAR POWERED 
FLASHLIGHT KEYCHAIN 

Find that keyhole at night! 

$4.95 each 


General Electric 10 KVA 
ISOLATION TRANSFORMER 

Strappable for 2:1, 1:2 or 1:1. 110/220/480V in 
and out G,E. model 9122B4006. $195.00 

General Electric 5 KVA 
ISOLATION TRANSFORMER 

240 or 480 VAC inputs, 1 20 or 240 VAC outputs. 
G.E. model 9122Y431 1 . $95.00 

OTHER MODELS IN STOCK! 

50 Lb- CARE PACKAGE 

Surplus goodies from Silicon Valley. This Is not 
junk, just material we ve acquired in quantities 
too small to catalog: electronic and mechanical 
subassemblies for everything from robots to 
rockets. Assortments may include IC’s, caps, 
connectors, bearings, diodes, hardware, circuit 
boards, cables. Weird and wonderful stuff. We 
often get re-orders, so we assume most folks are 
happy with the assortments we send. 

50 lbs $49.95 




2C39 VACUUM TUBE 

$49-95 each 


ATARI 2600 TRACKBALL 

Also works with Commodore computers. Smooth 
bail bearing action, Cable with DB9 connector in- 
cluded . ( Deale r pricing available ;) $9- 9 5 

ATARI 5200 

TRACK BALL CONTROLLER 

Use as-is or dismantle for a treasure trove of 
goodies such as: HEAVY snooker ball; 5 ball 
bearings; 2 optical encoder wheels, ICs are 
CD401 1 , CD401 3. CD403G. CD4538 and CA339. 
Also 34 resistors, caps, 3diodes and one transis- 
tor. New; unused. $12.95 




14-DAY 

PROGRAMMABLE 
ELECTRONIC 
TIMER 

Originally used to control a satellite receiver 
through its IR port at a distance of up to 23 feet. 
Time on/off for eight distinct events- Modify it for 
your needs or dismantle it for parts. Program- 
mable with a 2732 EPROM in a removable "per- 
sonality" module, the unit may be modified to 
control any IR remote controlled device through 
its I R port Contains Z8 CPU , dock display and as- 
sociated parts. Operates from 9 VDC 500 mA wall 
transformer which is Included. BRAND NEW! 

$19-95 each 


HAMLIN MODEL 
MCC 3000-3 

36 channel, channel 3 
output. Used, working 
condition. 

$14.95 each 


STAINLESS STEEL HARDWARE 

Popular sizes used In electronic work. Assorted. 
May contain capscrews, Phillips. Sizes 4-40 and 

up 3 lbs. $5-99 

100 GAUSS 
CRESCENT 
MAGNET 

Shown approx. 75% 
size, 

6 for $9.95 

TTY TRANSCEIVER BOARD 

With assembly instruction booklet. Convert ASCII 
terminal or computer into ham or shortwave 
AFSKRTTY, $9.95 each 

RARE SURPLUS 
FIND! 

6AL5 Vacuum Tubes 
from the 50's in original 
“Unde Sam" boxes. 

$1.99 each 
20,000 Tubes in Stock! 

CHANNEL 3 VIDEO 
DEMODULATOR 

This module (removed from cable decoder) con- 
verts the channel 3 signal to composite video. 
Operates on +1 2V DC. With documentation. 

Two for $9.95 





MINI RELAY ASSORTMENT 

5V, 1 2V, 24V coils, unused, tiny to thumb-nail 
sizes, mixed. 25 for $9,95 


When in Reno* Nevada 
Visit 

ASCII Electronics 


ALLTRONICS 

2300 Zanker Road • San Jose, CA 95131 


Visit Our 
Retail Store 
M-F 9 - 6 
Sat- 10-3 


030992 


VISA - MC - AMEX cards accepted, Minimum order $15.00. California resident* add S.25% sales tax. Shipping additional on all orders 

Phone (408) 943-9773 • Fax (408) 943-9776 
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SfpJDR Microdevices 

■ ■ 2233 Samaritan firfire, San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 
■ 1 YEAR WARRANTY 

• TOLL FREE TECH SUPPORT 



CAiL FOR YOUR FREE 
JDR CATALOG TODAY! 

FOR PC'S, SOFTWARE, MONITORS, 
DISK DRIVES, KEYBOARDS, MODEMS, 
CABLES, CONNECTORS, ICS, 
COMPONENTS, PROGRAMMERS, 

TE ST EQUIPMENT, TOOLS A MORE I 


1 6-BIT VGA CARD t A095 

- 8/ I 6-bit 8083 or -ftiJL ,r, ri . 

28&'i8fr4HS compatible 1 

* 6-iO x -ISO in I i ■ colors 
320 x 200 m 1 Vi color? 

• 256Kb vidnKAM 
MCT-YGA-lA £49*95 

MCT-VWHOM* 1 024x768, 512 Kb VGA card $ 1 49.9S 

MCMOEFH 16 bli IDE had/Boppy coofrdlw $29.95 

MCM0EI0 16-bit IDE fluppy/hord muliv I/O .. $69.95 

MCT-AIO S*fiol/pa roltfll /gome port cord $49.95 

MCT-AIQ* Two MSI 6550 wH-Eol/pcr/gam* port .. $89.95 

MCT-fDC-HD 1.44Mb Soppy eantraltu- $49.95 

DFINIT-600 1 6-bit Ethernet cord $149.95 

GATEKEEPER PC security card $49.95 

KOOE Dtogria&ifc display card $49.95 


wnnsBn 

84Mb DRIVE PACKAGE 

■ CP-30084 M4Mb, 19mj IDE ^ 

hard drive. 1 6-bi[ floppy 
hard disk controller, cables 
and insrruccLons 

HQKIT80 . ... $819 


$319 


IDE HARD DRIVES 

I PART # 

BRAND 

CAP. 

SP0. 

TYPE 

PRIQ 

CP-3000 

(wun 

42Mb 

2S«* 

3,5*101 

5199 

ST 3S1A 

Ue&U 

42Mb 

U»i 

3,5" IDE 

$209 

CP-10084 

Cfrftfier 

84Mb 

I9it« 

3.S" IDE 

$290 

5T-3096A 

Sewpiir 

88 Mb 

16m 

3.5" iDE 

$319 

CP-30104 

C Winer 

120Mb 

10115 

3,5" m 

$179 

ST-31 <4A 

kwfiti 

131Mb 

16ns 

1.5" IDE 

$399 

CP-3204F 

Cwt 

212Mb 

16ni 

5.25“ EM 

$509 


FLOPPY DRIVES 

FDD- 1.44 A 1 44Mb, 3 5", Beifl* $79.95 
| FDD-1.44X 1 44Mb r 3 5" r Block $79.95 
FDO-1 .2 1 ,2Mb r 5.25", Beige .... $89.95 
F 00-360 360Kb, 5.25", Block $79.95 


UNIVERSAL ga 

PROGRAMMER 

* Programs EPROMs, EEPROMi.' 
microprocessor?. PROM?, PAL/GALs 
and other PLDs; rests logic & memory devices 

* Optional adaptors available for PLCC, PGA, QFP 
and multiple DIP devices 

« Includes host adaptor card and cable 

MOD-EMU P , IBbLIIZI’ $699.00 


$499 


1024 X 768 
NON-INTERLACED 
VGA PACKAGE .0ji 

m 0.28mm doc pitch 
n nr -interlaced monitor 
5c h%h- resolution VGA cud 

* Resolution up to 1024 x 768 
in 256 colors* 

- 512Kb video RAM 
expandable to 1Mb 
VGA-PKG-1024N $499.95 
VGAPKG- 1024+ 1 024x750 interfaced VGA plcg $469.95 

VGA-PKG 640^0 inKid^ed VGA plcg ... $340.95 

VGA-MON-1024 IQ24x7A8 inierioced monitor $349.95 
VGA-MGH-1024N 1024x768 non- -rnlarlwftd mon. $389.95 

* Now. Riquirn I Mb RAW, for 1024 x 7A8 m 256 colon 


95 MOTHERBOARDS 





EPROM PROGRAMMER 

* Programs 24*32 pm EPROMs & 

EEPRGMi from 16K-1024K 

* Hex to OBJ converter 

* Vpp5, 12.5, 12.7}, 13.21 & 25V I 

MOD-MEP" .... $119.95 

M0D-MEP-4' 4- EPROM programmer unit $169.95 

MOD-MAC htost adaptor card & cable $39*95 

"Mow: Requrrei host adaptor card 

EPROM ERASER <3995 

+ Quickly and simultanc- * 

ausly erase* up to 4 standard EPROM* 

DATA RASE 11 $39.95 


ENHANCED 

KEYBOARD 

$ 49 ” 


M *- 1 . 1 — L 1 »»»» 1 1 1 -tjLj 


ItHf 


^aBubcxl 

BTC-5339 1 01 /I Q2-t*y en Wed layout $49.95 

3-BUTT0N MOUSE 0$$} * 1 4 95 

* Accuracy 290 -1450 DPI W 

* Opio- mechanical design 

* Windows 3 .O compatible 

JOB-MOUSE -3 $14.95 

MOUSI-PAD $4.95 


DYNAMIC RAM 


20MHZ CACHE 486SX $549 

* 20MH* Intd 80-iSfiSX CPU - 64Kb cache meniory 
on board (expandable to 256Kb) * Expandable to T* 
32Mb on-board using 256Kb, 1 Mb or 4Mb SIMMr 
(0Kb installed) * Include* Intel's “Vacancy' socket 

MCT-M486SX $549.00 

MCT-M4B6-50 Mini-size 50MHz cache 486 $ 1 295.00 
MCT-M486-33 Mini -sue 33Mbtc cache 486 $ 895,00 
MCT-C386-4D Mini-siz* 4GMH* coche 386 $499.05 
MCT-C386-33 Mlni-sii* 33MH* cache 306 $440.05 

MCT-M386-25 Mini-size 25MH* 386 $349.05 

MCT-M386SI-20 Mini -siio20MHx 386SX $209.95 

MCT-II386SJE Mini -size 1 6MHz 386SX ....... $249.95 

MO-M286- 16 Mini size 1 6Mtfx 286 . $ 1 49.95 

MCT-M286-T2 Mini size 1 2MHx 286 $ 1 29.95 

MCT-TURIO-tO Mini-size 10/4.77MH z 8088 . $69.95 


PART# 

SIZE 

SPEED 

TYPE 

PRICE 

41256-80 

256K x 1 

Mat 

DIP 

1.69 

41256-60 

256K k 3 

60ns 

DIP 

2.39 

414256-80 

256K z 4 

80 ns 

DIP 

4.95 

1 MI-00 

INI 1 T 

Me? 

DIP 

5,99 

1MB-60 

IMul 

60a 

DIP 

6,49 

412S6A9840 

256K x 9 

I0» 

SIMM 

14,95 

41256A98-60 

256K x 9 

60h 

SIMM 

14,95 

421OO0A98-IO 

1M x 9 

100m 

SIMM 

39.95 

42IQC0A984O 

IM z 9 

80nt 

SIMM 

45.94 

421000A98-60 

1M z 9 

60ru 

SIMM 

49,95 

424OOOA05-8O 

4M a 9 

80m 

SIMM 

169.95 

424000A98-60 

4Mx9 

60m 

SIMM 

174.95 


$99 


95 


MATH CO-PROCESSORS 

Each ca-pmcessar include? a manual, 
software guide and Intel's lifetime warranty, 


Intel 


PARTI 

SPUD 

PRKE 

PAST* 

5PI10 

PRICE 

8067 

SMKz 

89.95 

80387-SXP 

33MKi 

199,95 

8087-2 

SMtti 

129.95 

80387 -DXP 

- 2SMHi 

119.95 

80237-XL 

1 2MHi 

94.95 

80487-5X 

20MHz 

499.95 


UPRIGHT CASE 


* Accommodates std. motherboards 

* Mounts 3 floppy and 4 hard drives 

* 2 digit LED display 

CASE-1004 $99.95 

PS-25DTW 25QW p supply $120.95 

PS-300 TW SOOWp.jupply ST49.95 

CAJi-50 Mini 286-iiyie ease $59.95 

CAIi-70 Sid. 286-iryl* cow $80,95 

CASE- 120 $190.95 

Mini upright cose w/2QQW posver supply 


POWER SUPPLIES 

* U/L approved 

* UO/220V t 50/60Hz 

PS-150 8088 1 50 watt ™„*.. $69.95 

PS-200X 8088 200 watt $89.95 

PS-200 286/386/486 200 watt $89.95 

PS-250 286/386/484 250 watt $ 139 .95 

PS-300 286/386/486 300 wott $ 149.95 

■■1 


Er 


195 


$ 119 ” 


BREADBOARD 
0N-A-CARD 

* Solder! ess bmdbairdl | 

with I/O, decode &l 

timing circuitry 

PDS-001 %Bfcard.,... $79.95 

PD! -4 II lA biverskm $89.95 

WIRE-WRAP PROTOTYPE CARDS 

JDR ■ PR 2 8 bit with I/O decode layoul 1 ... ., , $29.95 

J0R ■ PR 1 0 1 6 -bir wilh I/O decode layout $34.95 

PORTABLE 1C TESTER 

* Tests the following 14 10 20-ptn 
devices: 7 4 series TTL, 40 & 45 series 
CMOS A: 4 1/44 vena DRAM up to 3 Mb 

* Identifies unknown pan number* 

MOD-HIC $129.05 



2400 BAUD MODEM 

1 * Internal data modem 1 

* Hayes AT compatibility I 

* fnci, ProComm sofcwnr * 

ma-241 $49.05 

2400 BAUD EXTERNAL MODEM 

■ 2400/1200/500 baud - Juit 6.25 1 3,S x 2 inches 

PR0-24MI $89.95 

9600 BAUD EXTERNAL MODEM 

- CCilT V 42bic V T2/V.22bii/Beli 21 2A & Haya 
AT compatible * Asynchronous i synchronous 

PRO-9 6E $309.05 

FAX/MODEM SWITCH 

* Save phtine line chargal * Support? fax, modem, 
phone and jnsweting machine From I phone line 

FAXM-5W1ICM $110.05 

FAX-SifTTCH Wilboul modem coeirwcHcjei $89.95 


B ORDER TOLL-FREE 800-538-5000 — 

EE] F4X ORDERS 800-538-5005 TECHNICAL SUPPORT 800-538-5002 ADAYl 
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SftSJDR Microdevices 

■ i 2233 Samaritan Drive, San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY MMC 

• TOLL-FREE TECH SUPPORT 


TTL LOGIC 


m 


jm 

jm 

jm 

7407 

jm 

7410 

74T4 

7413 
7447 

7474 

7475 

7414 
74 W 
nn 

74114 
74121 
7*113 
741 S3 
7«m 
74154 
7*157 
7*1*1 
741 W 
7*174 
7*175 
7*1*1 
74121 
7*1« 
7*1*3 


±7? 

6J9 

0,7* 

DJS 

DJi 

DJ5 

0J9 

0.** 

0J5 

1.19 

0.49 

0.4* 

0-4? 

0-7? 

0,4? 

!.** 

OJ* 

0.4? 

0.5? 

0.5? 

1,4? 

0.5? 

OJ? 

04? 

0J? 

OJ? 

1 , 1 * 

1 , 1 * 

±69 

1,4* 


rm 

741500 115 


runt 


741503 

741504 

741501 

741510 

741514 

744510 

741530 

741533 

741531 

741544 

741542 

741551 

7*1575 

7*1574 

7*1575 

74LS13 

7*1515 

7*1504 

7*15*0 

7*1593 

7*15107 

7*15112 

7*15133 

7415135 

7*1513* 

74151 M 

7415151 

7415153 

7415155 

7415157 

7415105 

7415173 

7415174 

7415175 


0,25 

025 

0.35 

0.25 

0.39 

0.25 

0.25 

0,25 

045 

0,1? 

0,3? 

0,35 

045 

04? 

DJI 

0.*? 

0.49 

0.15 

04? 

04? 

04? 

045 

0.4? 

04? 

0,39 

0,3* 

04* 

0.3* 

0.4* 

04? 

OJ* 

0,39 

OJ? 

OJ? 


PJUtTi 


7415191 

7415193 

7415121 

74153*0 

74153*1 

741534* 

74152*5 

7415151 

7W52M 

7415257 

7415273 

74152*1 

74153*7 

74153*1 

7*15373 

7*15374 

7*15*12 


0.49 

04? 

±5? 

OJ? 

0-4? 

04? 

0.4? 

0,4* 

0,4? 

OJ? 

OJ* 

0 . 5 ? 

0J? 

04* 

0J? 

04* 

1.9* 


m 


7*500 

7*503 

7*50* 

7*5M 

7*512 

7*531 

7*5114 

745151 

745153 

745157 

7451*1 

7451*3 

7452*4 

7*5373 

7*537* 


OJ? 

QJ? 

OJ? 

OJ? 

0,15 

OJ? 

OJ? 

0.59 

0,5? 

OJ? 

1J? 

04? 

0 ,?* 

0.T* 

B.99 


EPROMS 


fjUTl 

sin 

SfHD 


WS 

ma 

273JA 

4«iit 

250ti 

21V 

24 

195 

27*4 

01*2 it 

450h 

12,5V 

24 

3.93 

27 H- 250 

01*2x3 

250h 

12.5V 

21 

3.95 

27*4*200 

3192x0 

240m 

124 V 

20 

4.49 

2712IA-140 

14304x0 

ZW-i 

32.5V 

21 

4.95 

2725* 

327*0x1 

IVhA 

32JV 

20 

4.95 

2705* 

327*0x1 

250*1 

1I4V 

20 

545 

27511 

45534x1 

350*i 

1I4V 

2t 

5r?5 

27C101-20 

131072it 

700k 

124V 

32 

».?i 

17C10S-U 

[31072x3 

I50*i 

12JV 

32 

9.*i 

STATIC RAM 



om 

mu 

vn 

5FIED 

ms tHH 17 

Pisa 

8MMI5-2 

2040x1 

120h 

24 T 

M 

2.95 

HM*ll*tM 

2040x0 

?OOk 

24 T 

X 

2.95 

HMlltLM 

2040X0 

150k 

24 Y 

X 

3,35 

HM411UM 

20*0X0 

120k 

2* r 

X 

3,95 

W4*2*4Lf- 1 5 

01*2x1 

150k 

20 Y 

T 

3-95 

KE*2*4lf-V! 

0I?2*0 

120n 

23 r 

T 

4.95 

HMM7WIM0 

>1*2x0 

100m 

21 Y 

Y 

S.95 

H»43UU7-lj 

32740x1 

I50h 

20 Y 

Y 

4.95 

HH432 14LP-1J 

327*0x1 

320m 

2* V 

Y 

5.95 

HIA43254LP-10 

32740x0 

100m 

20 Y 

Y 

i.?5 


PALS 


VOLTAGE REGULATORS 


fill* 


UA7SS40 

7510'S 

7005T 

7I05X 

7U005C 

7904T 

7i0tl 

mu 

71I2T 
7112K 
TtllS 
7*1 ST 


l.« 

0.4? 

0,4? 

1J* 

0,2? 

Ut 

0J9 

DJ* 

±4? 

1.1* 

0.4* 

OJ* 


FAIT* 


71154 
7I24T 
7524K 
7?UJ5 
790ST 
790 SK 
7904T 
7?O0T 
79112 
7?l3T 
mtt 
79115 


1.39 

0.49 

1.39 

0J9 

0,5? 

9-4? 

0.5? 

0.59 

0,49 

0.59 

1.4* 

OJ* 


PUtTl 

STOP 

HN5 

Vt 

our \m nwcnmn 

ma 

1*10 

15k 

20 

10 

2 

* 

KMD-Oft IHY 

1*5 

IM4 

15k 

20 

0 

4 

4 

ANP-OKIHV 

1.95 

t*R* 

15m 

20 

0 

* 

3 

MW-ORINV 

2.95 

mi 

46w 

» 

14 

2 

4 

MHM» WV 

2,95 

24040 

25*i 

24 

17 

4 

2 

AND-00 IMV 

3,49 

2004 

16-t 

34 

12 

* 

2 

AHO-O0IHV 

±95 

2010 

40k 

24 

12 

0 


UJD’OR INV 

±95 

70X1 

50k 

24 

10 

0 

2 

UtIMMI-XM 1HV 

L« 

mio 

40k 

74 

10 

12 

2 

AMHHHHY 

±15 


791 ST 
79I5K 
7924T 
7974K 
UU17T 


LMJJ7S 

U0337T 


UH350K 

UA3S0T 

LM723 


049 

1.49 

049 

1,4* 

047 

WO 

1*0 

047 

6.25 

4.25 
1.40 
0J* 


GALS 




NUT* 

5TOB 

pws 

WTuas 

IN 

OUT 

ma 

1*¥* 

15m 

20 

lourautn 

& 

0 

±49 

14Y0-I5 

15m 

20 

1 0il TO 1*070 

B 

1 

±95 

20V0 

35m 

24 

1410 T0 1*070 

20 

0 

±49 

20Y1-3S 

1 Sn 

24 

1411 TO 1 MM 

76 

t 

4.95 

32V36 

35m 

24 

f6« OUTPUTS 

22 

10 

6.95 

22V16-I5 

1 S*i 

24 

W# OUTPUTS 

22 

30 

19.95 


8000 SERIES MICROPROCESSORS 


NEC V-20 SERIES 

The NBC V-20 can improve performance hy up to 
30?f ! Pin compatible with the 8088. 

* Uses superset of 8088 instructions 

* High speed address calculation in 
hardware 

* Low power CMOS design 


PART* 

ma 

V 20 

*,95 

V 76-0 

±95 

V 26 -I 0 

10.95 


PAST 4 

ma 

PUT* 

pwa 

PUT* 

PRKi 

0155 

1,95 

0742 

19.95 

16404-3! 

599,00 

0224 

±95 

0740 

±95 

0007 

f?,?5 

0217-5 

4,4? 

174? 

?,9S 

00*7-2 

1I?,?5 

02510 

1.4? 

1755 

2±?5 

KH7-1 

1B±9$ 

SI 51-5 

2.95 

0003 

±95 

0O3B7-XI 

94,95 

0IC55-5 

±95 

0003- 1 

±95 

0O3S7-51P 

119.95 

02S7-5 

3.4? 

0010*'] 3 

3U5 

ID J07-DXP 

199.95 

0277 

4.95 

0O20j-1l 

*t,*5 

00437-51 

499.91 

0741 

9.95 

10336-33 

299.95 

OW404 5X20449.95 




LINEAR 


PAIN 

ma 

PUN 

pwa 

7MTI 

ma 

1*361 

0J9 

UH300 

±69 

LM711 

±79 

LM307 

0.49 

IM30ON-0 

1J9 

UK723 

±4? 

LAU06 

0.*? 

1KL393 

0,49 

LM74 1 

0J? 

UK1094 

1.4? 

U4555 

±29 

LH747 

0.49 

LH11) 

0.59 

LIU 5* 

0,4? 

UN740 

0,6? 

L7A317K 

1,9? 

IMS 50 

0,?? 

LHI450 

0.39 

LM310 

1,19 

LAA545 

0,?? 

LH140S 

0.49 

(JE324 

0J5 

LM544 

t-4? 

IBIlt? 

0J9 

UUJ9 

0-49 

LM507 

0,*9 

13*1900 

0.49 

LH35J 

0J9 

LM709 

±59 

UI190? 

Mt 



LIGHT EMiniNG DIODES 


PJUtT# 

DISOttPTlOH 

rtKE 

DUN 72 

7 X CMINT .r f 0J*MPH ANODE itt 

D,?9 

HUM 74 

7- SCGMIJ4T .r COMMON WWtt US 

±99 

LtD-Jfi 

JUM»0 T1-1/4 UP HD 

±10 

Uft-JC 

7UJU0 TM/4 W27N LEO 

±14 

LIMY 

JUMBO 71 -3/4 miOW LID 

6,14 


RS-232 BREAKOUT BOX $ 

* Ten bi-pokr LEDs monitor TF, RP, 
RTS. frni T DSR. CD, TC, RC, DTR 
nrvd TC signal* Q spare) 

* 24 switches for breakout and patching 

* Includes jumper wires 

1 Rt\‘|Uirtt no battery 

SRB0XB0 


S01DER STATION $59” 

* fit) w«tts thermostat icaUy 
controlled liett from 200-9017' F 

* Solder gun. gun-rest & cooling tray 

HS4C *59.95 

SOLDER/DESOL0IR STATIC H ^ 

* Qil-frce vacuum pump * 

■ Adi stable temperature 

f200 a -90(r F>and vacuum (O&lcm/Hg) 

XY999SD tin, 95 


m 

M. 



tJJDfi INSTRUMENTS 

ALL JDR INSTRUMENTS CARRY A 2 YEAR WARRANTY 

35MHZ OSCILLOSCOPE 

* Exceptionally bright CRT 

* TV sync filter 

* Delayed & single sweep modes 

* Fait LOns rise time 

MODEL-3 SOD $499.95 

MODEL- 2OD0 2GMHz version, no delay $ 3* 9 , 9 5 

100 MHZ MULTIFUNCTION COUNTER 

* Range: lOHito lOMHr direct. 1 0MHz to 100MH* 
presailed by 1 0 

* Period measure me tits: 

10 Hz tu2.5Mlh+I 
count accuracy 

* Time base: I OMMi 
■ 8 digit LED display with decimal point 

*K-1 00 ..... S 1 79-95 

DIM00D \ GHi version * Si 99*95 

D! G-60Q Sweep function generator . , $1 19*95 

DOS-AOO Audio Crtciltator/counteir S i *9,95 

3.5 DIGIT DMM *79” 

* Basic DC accuracy ±0.23 9f 

* DC voltage; ± . I mV- 1 000 V; 

AC voltage: ± .!mV-?30V; 

AODC current: EpA - 20 A 
Resistance: ± .III - 20MH 

* Input impedance: lOMft * 28 ranges 

DMM- 300 ., (79*95 

DMM- 150 3.5 diolt DMM witfi 14 ranges.. ....... S 29.95 

IP* 100 Logic probe SI 7*9 5 

LP-20D Pulser probe S 19.95 




D-SUBMINIATURE 

CONNECTORS 


rm 

OK MR 

IT 

CONTACTS 

0* 

15 

75 

37 

50 

SOLOES 

HAU 

6tx»P 

,45 

J9 

J? 

US 

1-05 

CUP 

FEMALE 

OtxxS 

J9 

.4? 

.75 

U9 

3.2? 

B/APC 

MALE 

HixM 

J9 

J4 

.79 

±37 

— 

HUDfK 

FEMALE 

HxiSR 

.55 

JS 

±5 

±49 

— 

w/w 

MALE 

OtxxFWYf 

1J9 

2.54 

U? 

SJO 

— 

TYM 

FEMALE 

0*u5WN 

2J4 

4.17 

±34 

9,95 

— 

86 

MALE 

IMxx? 

1 J9 

1.99 

2.25 

±15 

— 

TYPE 

rtJKAIi 

iMixS 

T.45 

2.05 

±35 

4.49 


wnoot 

MfTAl 

MHOODxi 

T,B5 

T.15 

US 

— 

— 


PUL5TK 

HOODxi 

,39 

J9 

J9 

J9 

J5 


1C SOCKETS 
DIP CONNECTORS 


TYPE 

0«DLIt 

BY 

CONTACTS 

60 

14 

10 

20 

74 

21 

40 

5OLM0TAJ1 

xxPMST 

.11 

,11 

.12 

.11 

.20 

.H 

-JO 

WIKEWUP 

xi PIN HW 

,5* 

.69 

.69 

1.09 

1.49 

1.49 

1.9? 

ZEE 

Iff-xx 

— 

±95 

M5 

9,95 

16.95 

TL?5 

14.95 

TOOUD 

AUOATxx 

.11 

^9 

J9 

,05 

.99 

1.09 

U? 

1 

1 

AUOATxxW? 

L,» 

UO 

2.10 

±50 

115 

170 

5.40 


IDC CONNECTORS 
AND CABLE 


t m 

IT 

COfETJEOS 

20 

2* 

34 

40 

50 

SOLDER HEADER 

ICHix5 

1.2? 

1J0 

2J0 

±50 

17* 

R/A HEADER 

KttixSt 

115 

U* 

±11 

±72 

11? 

W/W HEADER 

RWiiW 

±?l 

104 

4-50 

SM 

±*1 

It/AW/WHEAW* 

IDHxxWt 

121 

4.22 

4.45 

4.!0 

7JO 

header soar 

iDSxx 

.65 

JS 

J5 

1,19 

1.1? 

UIBOH HEADER 

IDALu 

5J0 

*J5 

7.00 

7J0 

150 

IDC E60E CARP 

IPEii 

J5 

JS 

J9 

1.29 

1*9 

RIBBON CABLE 

fCxx 

JO 

.39 

.51 

JO 

J5 


Tu mlr ww* tn v4v U i Li»Anlt *■ Si* paw'd* "u kwi "jp.- *£ Sti 'ttdw Jtf" 


NOW ORDER 
24 HOURS 
A DAW 


800 - 538-5000 


Toll-free Fax ordering 
800 - 538-5005 


Lotal 408 - 559-1200 
BBS 4 08 - 559-0253 


TEitMS; ndudt 15 00 17.50 Ear » Od«! I t* vrl brryi aiki toj umii aUlad ilnping cu Son jbrti 

enjCurtf CA HfKlfpjiS iiidyde gpficfltla kjei Rm . Ax** la ehaiga to 1 Hvwl flotoc* We <\rz fid «rtn We ftam ■**« rWff Rjlirrui 

and So fitraTiAKturnr. 7l rnrrri’imTwi is urk# A fJt eOerv cf t« v*tnt id UioVzb*t upfia". ftiKi) Inn i.'O.'wf <tny edv Ik w rrnr*d6rt JDR, IN< JON m>j, 


Otid R> n*!TTiAKJur*sr Al rnrrtficxxfail lh f r s < 

V-iprodcYoa-i, aid MCT h&t art rt'gunrsd vgtioriTirh, , 


i AM cdpy d M Wffi rt uwlil* upor, ta rfiay cd 

^WrodrvxiTL. *X. M&dJbf CkcD* IndincfetOf HU h^ditnorL cf SMWk 
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Toner Cartridge Recharge 


Kits—Supplies—Service 

Everything you need to recharge toner car- 
t ridges used with Canon based laser 
printers and personal copiers. 

Use with HP: LaserJet, II, IID, IIP, III, IIIP r 
Apple: LaserWriter, LaserWriter IINT,IINTX r QMS: 

Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,ll f OKI, NEC, Ricoh, etc 
With our Kits— Supplies— Service you can start your own profitable 
recharge business or just recharge your own cartridges. 



Model 


Recharge Kits/Sup plies 


Dealers Please Call 


TR-300 Recharge Kit for CX type laser primer engines, $21.95 

TR-302 Recharge Kit for SX type laser printer engines. $26,30 

TR-304 Recharge Kit for HP UP (LPB-4) laser printer. $21.95 

TR-325 Recharge Kit for PC - 1 0/ 12/ 1 4/20/24/25 copier. $25.50 

TR-370 Recharge Kit for Sharp 2-50/55/70 copier. $34.95 

4080 Replacement Toner Kit for Ricoh 40S0 laser. $35.95ea/5 

6000 Replacement Toner Kit for Ricoh 6000 laser, $!4J5ea/10 

9710 200 grins of high quality black toner for CX. $9,95ea/l0 

9730 250 grms of high quality black toner for SX. $L2.50*ea/i0 

8011-Blue/Br 200 grms of Rlue/Brown toner for CX & SX, $22.95ea/l0 

8057 150 grms of high quality black toner for PC. $l0,95ea/l0 

FeIt-CX,SX replacement treated felt for all models. $0.90ea/t0 

SS-CX,SX seal strips for sealing in toner for reshipping $0.85t j/10 

DPP Drum Padding Powder (pixie dust) $12.95 

EverDrum™ GPC drum life extender agent. 40+ applications $34.95 

C2094 3M Toner Vacuum with attachments. $199.95 

Instructions Available Free to Customers! 

Call 800-221-3516 ask for our catalog. 



Chenesko Products, Inc. 

2221 Fifth Avo„ Suite 4, Ronkonkoroa, NY 11779 

Call: 516-467-3205, Fax; 516^67-3223 


THE $99.95 
EDUCATION 


THE PRIMER MICROPROCESSOR 


TEACHES: 


TRAINING SYSTEM 

* INTEL 6005 PROGRAMMING 

* DIGITAL A ANALOG INTERFACING 

4 PROGRAMMING INTEL PERIPHERALS 
4 MICROCOMPUTER DESIGN A ASSEMBLY 

FEATURES: * monitor o.s. software in eprom 

* OVER 100 PAGE SELF INSTRUCTION MANUAL 

* 6 DIGIT, 7 SEGMENT, LED DISPLAY 

* 20 KEY KEYPAD 

4 DIGITAL INPUT PORT WITH DIPSWITCH 

* DIGITAL OUTPUT PORT WITH LEDs 

* ANALOG TO DIGITAL CONVERTER 

* DIGITAL TO ANALOG CONVERTER 

* TIMER/COUNTER WITH SPEAKER OUTPUT 

OPTIONS: 4 BASIC OR FORTH LANGUAGES IN EPROM 

4 RS232 SERIAL PORT CONNECTS TO PC 

* BATTERY BACKED CLOCK AND RAM 
4 9 VOLT 500 MA, POWER SUPPLY 

THE PRIMER IS $99.95 QUANTITY 10 OR ONLY $1t 9.95 QUANTITY 1 1N KIT 
FORM. THE PRIMER ASSEMBLED & TESTED BY EMAC IS $169.95. 


mAc 


inc. 

61 6-529-4525 FAX: 61 8-457-01 1 0 

P.O.BOX 2042 CARBONDALE, IL 62902 


Internal Programmer for PC 


s 139 ! 


New Intelligent Averaging Algorithm. Programs 64A in 10 sec., 256 in 1 min., 1 Meg (27010 

2 min. 45 sec,, 2 Meg (27C2001) in 5 min. Internal card with external 40 pin ZIF. 

• Reads, Verifies, and programs 2716, 

32, 32A, 64. 64A, 128, 128A 256, 

512, 513, 010, Oil, 301, 27C2001, 

MCM 68764, 2532, 4 Megabits 

• Automatically sets programming voltage 

• Load and save buffer to disk 

• Binary, intei Hex, and Motorola S formats 

• No personality modules required 

• 1 Year warranty 

• 10 days money back guarantee 

• Adapters available for 8748, 49, 51 , 751 , 

52, 55, TMS 7742, 27210, 57C1024, and 
memory cards 

• Made in U.S.A. 

EMPDEM0.EXE available BBS (916) 972-8042 



4539 Orange Grove Ave. 
Sacramento, CA 95841 
(Monday- Friday, 8 an>5 pm PST) 


NEEDHAM'S ELECTRONICS 


C:G.D 


Call for more information 

(916) 924-8037 

FAX (916) 972-9960 
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RF POWER - TRANSISTORS - TUBES - MODULES 



m 


PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK 


TRANSISTORS 

MRF450 

$13.50 

2N3553 

$2.85 

2SC1947 

$9.75 

2SC29D5 

$34.50 

RECEIVING TUBES 

POWER & SPE CIAL 

B 560 AS $149.95 

CD2G64A 

$24.00 

MRF454 

14.50 

2N3771 

2-95 

2 SCI 955 

9.00 

2SC3101 

7,95 

6AN8A 

$13,95 

572B/5160L 

$64.96 

8873 El 

399.95 

EGG 340 

3.96 

MRF455 

10 95 

2N38&B 

1.25 

2SC1909 

2.25 

J310 

1,50 

5AZ8 

1495 

Mslch Pr. 

119 95 

B875EI 

339.96 

MGF13C2 

6.95 

MRF455A 

11.95 

2N4048 

11.96 

2SC1970 

2.45 

M&&719 

6,36 

6BN8 

11.95 

81 DPI 

109.50 

B90BGE 

26.^ 

MGF1402 

16,96 

MRF458 

17,95 

2N4427 

1.25 

25C1971 

4.80 

TA7205AP 

2.25 

5BZ6 

7.95 

811 A PL 

1395 

8950 GE 

20,75 

MRF134 

1S,CW 

MRF475 

9.25 

2N51D9 

1.76 

2SC2026 

1.96 

TA7222AP 

3. DO 

6CB6 

5.95 

Match Pr. 

31,90 

Match Pr. 

45,90 

MR FI 36 

21.00 

MRF476 

4.00 

2N5179 

1.25 

2SC2029 

3.50 

U Cl 250 

29,50 

6CG6A 

10,95 

Specify HorATert optr 

2C39A/B 

59.95 

M R FI 37 

24,00 

MRF477 

11.95 

2N5569 

13.00 

2SC2053 

1.20 

OUTPUT MODULES 

6CL6 

13.75 

813 PL 

36.95 

3-4002 (#) 

CALL 

MRF146 

75 00 

MHF485 

CALL 

2N5590 

10. DO 

2SC2075 

1.45 

SAU4 

46,70 

6CW4 

14.70 

633A PL 

84.95 

3-500Z PL 

69 95 

MRF141 

04.50 

MRF492 

1595 

2N5591 

14.50 

25C2D94 

15.95 

SAU1GSH 

49 50 

6CX8 

11,95 

&33C PL 

89-95 

3-500Z El 

142.95 

MR FI 41 G 

190.00 

MRF497 

18,75 

2N5945 

1D.DD 

2SC2097 

23,95 

SAV6 

32.95 

6 GKO 

13.95 

B&BAS.S. 

17.95 

3-50Q2G PL 

119.95 

MR FI 50 

00.75 

MRF515 

2.90 

2N594G 

15.00 

2SC2131 

4.90 

SAV7 

32,95 

6GW8 

8,95 

M2057 GE 

26,96 

4-400CEI 

154.95 

MR FI 51 G 

179.50 

MRF555 

3.50 

2N6080 

975 

2SC21&6G 

1.50 

SAFI 2 

17.25 

6KF5GE 

17.95 

5894 Philips 

48.95 

4-1 000 A (t) 

596.00 

MRF224 

17,75 

MRF559 

2.25 

2N6081 

11.35 

2SC2221 

8.25 

SAV15 

44.00 

63B6A A 6JG6 

CALL 

6146B NAT/PL 

13.95 

3 CK 100 AS {#) 

69.95 

MRF237 

3,70 

MRF629 

4.25 

2N6082 

1435 

2SC2237 

8.40 

SAV22A 

44.95 

5JH8 

12,95 

MalCh Pr, 

29 95 

3CX400A7 El 

329.75 

MRF233 

14.95 

MRF630 

3.75 

2 N 6083 

14.35 

2SG2289 

15.15 

M57726 

67.76 

6JS6C GE 

18.95 

E145BGE 

23,95 

3CX800A7 El 

319.95 

MRF239 

15.95 

MRF641 

19,96 

2 N 60 04 

14.35 

2SC2290 

1595 

M 57727 

56,80 

O K DO GE 

19.95 

MalCh Pr. 

54.95 

3CX1200A7EI 

424.50 

MRF240. A 

16.50 

MRF644 

23.00 

2SA1012 

1,30 

26C2312C 

496 

M57729 

61,50 

&KVS & 6LB6 

CALL 

8145W 

1995 

3CX1500A7 El 

644.50 

MRF245 

32.00 

MRF646 

24.75 

2S87S4 

2.50 

2 S £239 5 

23 90 

M57732L 

35,70 

6LF6GE 

19.95 

G550A 

CALL 

3CX30COA7 El 

744.50 

MRF247 

23.35 

MRF640 

29.95 

2SC730 

4.50 

2SC2509 

10.85 

M57737 

36,95 

BLD6 GE 

19,95 

6973 

19.95 

4CX250I PL 

79.95 

MRF2E0 

11.50 

MRF901 

1,50 

2SE741 

5.90 

2SCZ638 

1,85 

M55741 L.M.H 

59,00 

6LR6 5 6LK6 

CALL 

7199 

18.95 

4CX250H El 

99.80 

MRF26Z 

12.75 

MRF966 

4,35 

2SC13Q6 

CALL 

2SC2S30 

22.9S 

M57745 

63,25 

6MJG 

CALI 

7269 

89.96 

4CX25DR PL 

99,95 

MRF264 

13,45 

MRF1946 

15.D0 

2SC1307 

CALL 

2SC264D 

17.00 

MS 7747 

39,25 

12BY7A 

11.75 

7558 

14.95 

4CX300A 

CALL 

MRF3Z7 

62, DO 

HF1Z0 

CALL 

2SC1419 

4 70 

2SC2762 

37,75 

M57752 

69.95 

12JB6 GE 

19.95 

7581/KT6S 

17.95 

4CX350A.F 

CALL 

MRF421 

22.95 

SRF2072 

13.75 

2SC1729 

13,25 

2SC27B3 

59.85 

M57785M 

54.95 

27LF8 NAT 

21.96 

8072 

189,95 

4CX1500B E! 

710. DO 

MR F 422 

34 95 

SRF3662 

27.70 

2SC1945 

4.95 

2SC2679 

19,95 

M57796MA 

29.50 

20LF6 

19.95 

S122 

1&9.9S 

4CX50QOA 

995.00 

MRF433 

12.20 

SRF3749 

CALL 

25C1946A 

15.65 

2SC2904 

30. 50 

MHW SERIES 

CALL 

3DKD6SYL 

17,95 

6417 G€ 

19,ffi 

4D32 

119.95 


Mfgr Ei - Eimac, PL ~ Penta Labs Wole: (#) * 


DESCRIPTION 

ARAL RADIO AMATEURS HANDBOOK. 1932 Edition, (The “Bib In”) 51/4 lb, 

ARAL ANTENNA BOOK, HF/VHF/UHF Wiie Ant's/Seams. ISITi Ed. 4 lb. 

ARRL ANTENNA IMPEDANCE MATCHING 1.8 LB, 

ARHL REFLECTED NS/TRANSMISSI ON LINES AND ANTENNAS 1.8 LB. 

ARRL DATA BOOK. Formulas, schematics, tables, elc 1.3 LB. 

ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed Baluns/eit. 1.4 IB. 

ARRL NOW YOUR TALKING. NEW NO CODE Novi careen License SLurfy Guide 1.8 LB. 

ARRL TOUR INTRODUCTION TO MORSE CODE. Nwlce A Tech 5 wpm Tapes 

ARRL RADIO FREQUENCY INTERFERENCE, How to find it and fix If 

ARRL LICENSE MANUAL. TECHNICIAN CLASS A Novice w / code 

ARRL LICENSE MANUAL, GENERAL CLASS 

ARRL REPEATER DIRECTORY. Current Issue 

ARAL YOUR GATEWAY TO PACKET RADI0 1.2 U. 

ARAL OHF/MICftGWAVE EXPERIMENTERS MANUAL 2.5 Li. 

ARRL SATELLITE EXPERIMENTERS HANDBOOK 

A R R L TH E C 0 MPLETE DX'er, Techn iq ues/Ti ps/QSL 

PASSPORT TO WORLD BAND RADIO. Short Wave Listening & Iraq, 1 a LB 

MOTOROLA RF DEVICE MANUAL fincL Appl. Notes & Cross Ref 4.3 lbs) 

ECO Semiconductors Masler Replacement Guide, Specs ECG-212Q 3 lbs 


industrial Boxed Eftroc/Amperex Limned Warranty: V2 month i 3,000 hours on Renta & Elmac transmitting tubes 

Price A awW/ty subject to change without notice * Quantity Pricing Amiable 

TECHNICAL BOOKS 

NET DESCRIPTION 

$25 .00 FIDE RAL ASS! G NMENT MAS TER FILE VI Sting of fra qs 
20.00 RAO TECH MODIFICATIONS Freq Exp. HF/VHF Icom/Konwood/Yaesu/Scanners 
15. DO U S REPE ATE R MAPBO OK Locatio rulnqueti cy geo g ra phi ca I ly 

20.00 SERVICE MANUAL AR 3300 5 AR-35DD Ranger 10M Xcvr 

12.00 SERVICE MANUAL lor CYBERNET "Export* Radios 

20. 00 SERVICE MAN UAL FO R UN IDEM “ Export " Rad I US 

1 9 . 90 SERV 1C E M A N UAL RCI -2950 1 0M Xcvr. 

1 0 . 00 SERVICE MAN UAL R C t -55 00/5500/8 500 VHF Marine T rantes ive r 

15.00 UNDERSTANDING A REPAIRING CB RADIOS. Leu Franklin. 21b. 

5.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Madulalmn lips/Schsinatits/TVI 
6 00 CB PLL DATA BD OK . N ew Inle mall ona I Ed III on, L Frank!! n 

6.00 CB TRICKS OF THE TRADE . T est&eakln afrnteM a j/ 4 much more 

12.00 CB TRICKS IL Schematics ol popular linear amps fi more 

20.00 C B T U N E UP MAN UAL , M aster Ed I linn , Wha l to cuttwe ek muds . . etc. 

20.00 CB TUNE UP MANUAL. Master Ed./Vol. IL Mure info on popular xcvr* 

1 2. DO CB TUNE UP MAN UAL , Master Ei./Vol. ML Add ill ana! Inin on oths r equip . 

14. 95 RADIO SECRETS . ( S ee ra I CBJ Pa rf o rma nee Improvements an Ama teu r & 

1 4.96 CB Ira nxmitle rs/a mpl tl I ers ,.'m ods/elc. Vol . 1 -30 Reg . $20 . 00/vnl . 

4,95 


NET 
$19.95 

19.95 

9.95 

20.00 

15.00 

15.00 
HEW! 15,00 
17.50 
Special 34 95 

16.95 

19.95 

15.95 

15.95 

24.96 

29.96 

34.95 

14.95 


Monday - Friday 7:30 a m, - 5 p m, PST 1 10:30 a.m. - 8 p.m. EST 
•EXPORT *0,EM, • SERVICE * MO * AMATEUR • MARINE 

S HIPP1NC METHOD & C HARO IS: Minim urn Order $20 00 

BEST WAY UPS ORDERS RECEIVED BEFORE 4 p.m P$T {7 p m 1ST) SHIPPED SAME DAY 

Federal Express / Airborne / DHL / U5PS are also Mrlable 
GROUND SERVICE: 3-7 working days fmax. I depending on destination in contig U.S, 

$4.00 minimum Add S 50 m pound above 2 pounds 

2’0AY AIR SERVICE, SJPS BLUE. S6 00 mfrurminj, Add $1 00 per pound above 2 pounds Federal Express also 

available at same charge, Ho COD. Alaska ? Haw,n Puerto Rico l Canada No COD Please ask for charges 
NEXT DAY DELIVERY: UPS RED, Si 3.50 minimum Ask fix shipping charges above 1 lb 
Saturday delivery available for additional St 0.00 

PAYMENT METHOD' PREPAID with check or money order Personal checks most have preprinted address and are 
limned to $40 00, Checks returned for insuffioenr funds will be subject to a $20 00 charge Any over- 
payment will be returned 
VnLA'MASTER.CARD accepted 

C.0,9.; Add $4 00 UPS charge Cush, Cashiers Check. Money Order, or Pre-ipprtwed Company Check only 
FOREIGN: Bank check drawn on U.S. Bank, dr vlSArMASTEftCARO. 

WIRE TRANSFER Contact us for account information 
OPEN ACCOUNT : Net 30 apeotmtt to hrms whose credit his been ote-a&bfoved 
CALIFORNIA: Residents add appropriate sales in. 

FOREIGN: SMALL PACKET: ideal Air shipment: for small orders pi parts $4.00 up to 6 o: . i lb mu FiS'tS' boi 
AIR PARCEL POST h available on larger Hems Insurance/Regtstrasixi is often ivaikbfc. Advise rf desired. 
CANADA 50 minimum shippmo^indiimg charge up to 1 sB for postal 


SECRET CB Index, listing by mo-del number and article 

2.50 

ORDERS ONLY 

1 -800-RF-PARTS 
1-800-737-2787 

NO TECHNICAL 

MAIN ORDER LINE 

619-744-0700 

INFORMATION 

CUSTOMER SERV. 

619-744-0750 

(10 a.m . -A p.m. only) 

TECHNICAL 

FAX 

619-744-1943 

FAX 


|Rf| 


RF PARTS 

BOX 700 

SAN MARCOS. CA 92069 
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SILVER PLATING ON-THE-JOB. 
COOL CONDUCTIVITY. 
CONVENIENT ANYWHERE. 

Cool-Amp is a proven product that silver-plates 
high amp connections (any connections) on the 
job. It is very simple to use. Simply clean the 
contact and apply 
with a damp rag. 

Cool-Amp adheres 
permanently. It 
is equal to 
electroplating in 
performance. 

Use Cool-Amp to reduce maintenance time. 

Use it on all current carrying connections. 
Prevent power losses and overheating from 
copper oxide. Time-tested for over 35 years. 

ORDER FACTORY DIRECT 




Cool-Amp Conducto-Lube Company 

1 5834 Upper Boones Ferry Road • Lake Oswego, Oregon 97035 
(503) 624-6426 • Fax (503) 624-6436 
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IF YOU NEED 

A CONDUCTIVE LUBRICANT, 
YOU NEED CONDUCTO-LUBE. 


Conducto-Lube is an excellent lubricant which is highly 
conductive because it contains pure silver. Conducto-Lube 
was originally developed for use in high speed air blast 


breakers to improve conduc- 
tivity and lubrication. (Other 
lubricants are often non- 
conductive, even resistant.) 

The uses of Conducto-Lube 
continue to expand — from 
switches and breakers, to 
electronics and virtually any 
application where a conduc- 
tive lubricant is needed. 



Conductivity is demonstrated by inserting 115 VAC test prongs 
into a container of Conducto-Lube and establishing a circuit. Photo 
shows low voltage (115 VAC) continuity through a container. 


ORDER FACTORY DIRECT 



Cool-Amp Conducto-Lube Company 

1 5834 Upper Boones Ferry Road • Lake Oswego, Oregon 97035 
(503) 624-6426 • Fax (503) 624-6436 
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Visible Laser Diode Module 


-40 mm- 


H 


Light 

Aperture 



16 mm 


This miniature Module contains a Laser Diode, Drive Circuit, 
and Collomating Optics enclosed in a rugged, anodized 
aluminum housing. Operates on 3 to 6 VDC. Runs for hours 
on 3 AAA batteries! Data included. 2mW p 07Onm output. 

Cat. #VDM-2 $ 99 00 


Complete Helium Neon Laser 

S5900: 



Dimensions: 

6,3” Lx 2,2” H x 1,4” W 

This module contains a He-Ne tube and matching power 
supply, all in one housing! Comes with instructions and a 1 
year warranty. Makes an ideal Science Fair Project. Operates 
on 12 VDC @ 600 mA. 

Output: Visible Red 633nm continuous. 

0.5 mW Power Output Cat. #HNKD-10 S 59 00 

1.5 mW Power Output. 3 times the power as above! 

Cat.#HNKD-15 $ 75 00 


Helium Neon Laser Tubes 


Tested 140 2mW used tubes. Dimen- 
sions 9.5” to 11” length x 1.2” dia. 
Operates on 1500VDC @ 4.5 to 6.0 mA. 


^ $10 °° 

Specification Sheet 
Included. 

Cat. 0 BT-11 


He Ne Laser Power Supplies 

$3500 


■0 

0^ 

*@ 

<U Q 


Specification 

Sheet 

Included 


Tested, used Switching Power Supplies for 1 to 4 mW He Ne 
Lasers, operates on 10 to 14 VDC at 1.5 to 2 Amps. Output: 
1500 to 2000 VDC @ 6.0 mA, 8 KV Start Voltage. Dimensions 
are: 4*5” x 1.5” xOB” requires an external Heat Sink. Works 
great with the tube above. 

Car. # LPS-1 


C-O.D.’s Welcome* Minimum Order $25 „ 

FREE CATALOG 

on these end other re feted items * 

ulcREDi IH INSTRUfTIENTS 

5035 N. 55th AVE., #5 t P.O. BOX 1724 I GLENDALE, AZ 85301 


PHONE: 

602 - 934-9387 


FAX: 

602 - 934-9482 


TECH-SYSTEMS 

WE BUY AND SELL ELECTRONIC TEST EQUIPMENT 
(800)435-1516 1 Field St. Avon.NJ 07717 tax: {908)774-1 009 


DUAL-TRACE 

POR TABLE 


Tek 453 50m hz 

$295 

Tek 454 ISOmhz 

$450 

Tek 465,,„ r 100mhz 

$695 

Tek 475....,20C)mhz 

$995 

Tek 485 350m hz 

$1,495 

Tek 2465,.,300mhz 

$2,995 

HP 1710 200mhz 

$595 

HP 180D SOmhz 

$295 

Tek 5000 & 7000 series lab 

scopes & plug-ins available 

(Tek 7603, 7613, 7A18A, 

7A26A, 7B53A, 7B92A, and 

many more in stock) 




141TSp#ctrum Analyzer 


SPECTRUM ANALTZERS 


HP 141 T mainframe $895 

HP8552B IF section $895 

HP 6553 B 0-1 10mhz,...$795 
HP8554B 0- 1 200m hz$ 1,295 

HP 8555A 0-ISghz $1,695 

HP 8556B 20-300khz, .. ,$795 

Tek 7L5 Plug-in $2,850 

Tek 7L13 Plug-in $2,900 


HP 600 series $295 

HP 8690 series,..,,. from $395 

Wavetek 3001 520mhz $1,095 

HP 8620C mainframe..,, $795 

HP 8640 B 512mhz $2,595 

HP 8640B 1024mhz $3,395 

HP8672A2- 1 8ghz («*, w*) .. . .$9,995 


HP 8672A Signal Generator 

W.G.TFPM-43 level meter $400 

HP 331 A distortion analyzer $350 

HP 334A distortion analyzer $850 

Tek 575 curve tracer $495 

Tek 576 curve tracer\fixture $3,396 

HP 200CD oscillator $100 

HP 204C\D oscillator $195 

H P 65 1 B osci I lator $295 

HP 654 A osc i II ato r $525 

HP 3200B oscillator $250 

HP 5320 series counters from $195 

HP5328A counter $395 

HP 41 5E SWR meter $195 

H P 34 06 A vo It mete r $550 

HP 40OEL voltmeter $195 

HP 432A pwr mtr\cable\mount$395 

HP 435A pwr mtr\cable\mount$S95 
MANYMQRE ITEMS IN STO CK 


10 DAY UNCONDITIONAL RETURN POLICY 
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LOOK WHAT’S NEW AT MCM! 


MCM now has same controller rubber replacement pads for the most popular 
computer games on the market! These pads replace commonly worn directional pad, 
A&B response pad and select start pad. 


> 


Game Boy Type (For One Game Boy) 
#83-1570 *1|? M 


$125 

1 no tig) 



Super NES Type (For Two Controls) 
#83-1575 


S?79 


SO 50 

^nchtitbi 


Sega Genesis Type (For Two Controls) 
#83-1580 


$159 

*H-9] 


$169 

'no-upi 


Game Bil Drivers are used to remove 
tamper-resistant security screws f ound 
in many Japanese made consumer 
electronics. 

■ VV (sex size can be used with a standard \ r hex nut 
driver or most rechargeable screwdrivers* 1 length 

■ Black anodized steel * Made in USA 

Available In Two Sizes: 

3.8mm Game Bit 

■ Used to remove star shaped security screws found 
on most Nmtendo NES and Game Soy cartridges 

#22-1145 s 9“, S 9 5 “ P , 

4.5mm Game Bit 

■ Used Id remove star shaped security screws found 
on the Super NES and NEC TurbQgratx flame systems 
- Can be used to open Sega cartridges, Nintendo 
Game boy battery packs lor service or Ni-Ced battery 
replacement 

#22-1150 S 9 9 , 5 11 


Game Bit Drivers 





ALSO NEW! 

TENM 'A ' VCR Service Cassette with 
" "G" Function 

Outperforms Ihe others in quality and performance! 
Operates all VMS makes and models including the 
new G" chassis Throw away your old jpg and 
update your VCR lest bench with this high-quality 
service cassette today’ 


#32-3840 


s 14?, 5 * 


S4Q95 $1 095 


MCM ELECTRONICS 

650 CONGRESS PARK OR. 
CENTERVILLE, OH A545S-407S 
A PREMtER Company 


Tlie prices shown reflect 
the latest information 
available. 

To order, or to 
receive a FREE 
MCM Catalog... 

Call Toll Free: 

1 - 800 - 543-4330 

OR FAX 1-513-434-6959 



RES-02 
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PELTIER JUNCTION 
$20.00 


PELTIER JUNCTIONS ARE BACK !!! 
The pettier junction is a 
therm ovoltalc device. Current applied to the 
device will produce heat on one aide of the 
device and a cold surface on the other aide. Also, 
heat or cold applied to the device will produce a 
voltage. Approximately 1 ,17* x 1 ,1 7' x .12", this 
little wonder is any hobbyist or experimenter's 
dream come true!! HOW IT WORKS : thermal 
energy is extracted from a region thereby 
reducing its temperature, then rejected to a 
“heatsink 1 region of higher temperature. 

DOCUMENTATION INCLUDED!!! 



ELECTRONICS JN 

S123 PAGE BLVD • ST. LOUIS, MO 63130 
( 314 ) 427-6116 
9 222 CHESAPEAKE DR. - SAN DIEGO, CA 02123 

( 619 ) 273-6802 

2525 FEDERAL BLVD. * DENVER, CO 00211 

( 303 ) 458-5444 

MAIL ORDERS CALL TOLL-FREE 
1 - 800 - 669-5810 
ELECTRONICALLY SPEAKING, 
GATEWATS GOT IT! 


( MOTOROLA AMPLIFIED SPEAKER 
NEW $29,95 

The perfect addition to handheld mobile 
operation. Lots of audio power (1 0 watts) and a 
large speaker for audio clarity. 
Operates from 8-16 VOC @ 
100 mA. Great for any 
requirement for an amp and 
speaker. Includes mounting 
bracket, connector kit, and 
hook-up instructions. 
Approximate dimensions ; 5* X 5" X 2-1/2* ^ 



X-BAND TRANSMITTER KIT 
$39.95 

Great for testing and calibrating radar receiving 
equipment! Go wild with the latest state-of-the- 
art technology using teflon PGB, microstripline, 
surface mounted parts, and GaAs FETs to 
prove to the world that it h possible for a small 
package to do big things... and talk about 
impressive buzz words! The X-band transmitter 
is ideal for testing long range X-band receiving 
equipment approximately 15 mW on 10 GHz 
With FM pulse modulation, CAUTION: this 
device will activate radar detectors up to 1 mile 
away. Kit comes complete with ail parts, 
schematic, and 2-1/4“ x 3-3/4* x V cabinet to 
give your X-band transmitter a professional 
appearance. Operates 
from a 9v battery (not 
I included) 



vs 


K-BAND FEED 
HORN 

$3.50 (new) 

As used in radar 
detectors and 
jammers. Ideal to 
design into an ATV 
system, etc. 


Approx. 1 -5/8* x 1 -3/8 J x 9/1 6* 


THE FINE PRINT ; 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
* GATEWAY 19 NOT RESPONSIBLE FOR PRINTING 
ERRORS - MASTERCARD, VISA AND DISCOVER 
ACCEPTED * $10 MERCHANDISE MINIMUM ON 
MAIL ORDERS - FAX ORDERS TO [314H27-3147 
ATTN: MAILORDER DEPT [INCLUDE PHONE 
NUMBER) * SUPPLY OF SOME ITEMS IS LIMITED * 
PRICES DO NOT INCLUDE SHIPPING 11 LIFE'S 
UNCEHTAN, EAT DESSERT FIRST! 




COMPUFACTS 


Tips, Tricks, Facts, and 
Secrets for Resolving 

"“Sen 

Software and Hardware 

fjijiSr 

Problems 


$34.95 


A comprehensive, easy to read 



computer troubleshooting 
manual that can be used by professionals and 
novices alike. The Gompufacts manual contains 
important technical information that Is needed 
when servicing computers. The 193 big pages 
are full of facts, illustrations, and a wealth of 
information based on the “hands-on 1 experience 
of the author and other service technicians. You 
also receive access to the GOMPUFACTS online 
Bulletin Board System* With a modem you can 
connect to this online database to download 
device drivers and jumper settings of US and 
offshore computer products. The manual also 
features many manufacturer's technical support 
and BBS phone numbers. Once you've got a 
copy, you may wonder how you (and your 
comguter| ever survived without it!! ! J 
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TOTAL SECURITY 



ALARMS SECURITY: 

• Police monitored or direct phone dialing systems 

• System package kits or individually sold* 

• Available tn wire or wireless ft re/burglar systems. 

• We carry and make top of the line Motion Detectors, 
Smoke/Heat Detectors, and Glass Break Detectors, 

• As well as: Computer Alarms, Car Alarms, Life Alen 
Systems, CCTV, and Door entry alert. 



SURVEILLANCE/COUNTER SURVEILLANCE: 

• Telephone tapping, bugs, transmitters, receivers, 
Scramblers for Voice, Cellular, Phone, FAX, Modems, 

* Tapping detectors, Bug detectors. Tactical Cameras, Voice 
Descramblers, Night Vision Systems, Covert Devices. 
Encrypted, and Disguising systems. 



PERSONAL SECURITY: 

* Caller ID Phone: Displays the caller Phone Number. 

* Touch Tone Decoder: Decodes and displays Phone No. No 
need for telephone company subscription. 

* Programmable Scanners: Top Quality scanners that can 
also receive car phones and cordless phones. 

* Voice Disguising telephones: Nobody will recognize your 
voice, even your Mom, 

* 80,000 - 150,000 Volts Stun Guns, Immobilizing Guns, 
Tear Gas, and genuine Mosquito repel ler. 


FREE ARIOOOX SCANNER AND VOICE DISGUISING 
TELEPHONE DRAWING EVERY MONTH 


To obtain your guaranteed lowest prices info package plus our * 
products catalog — send $5 “REFUNDABLE", when I 
ordering to: DIRECT SALES CENTER, P.O. BOX 1074, | 
MOORHEAD. MN 56561 . For inquiry call: 701-232-5107. I 


WE ARE YOUR BEST SOURCE 
FOR TOTAL SECURITY 
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VISIBLE LASER POINTER PEN 


Suit teachers, doctors, 
businessmen, and other 
professionals. Improve and 
enhance ail your 
presentations 


Not a Kit, but a complete 
commercial pen sized laser 
pointer at an incredible price! Small pen sized 
body. Runs on two small AAA batteries Battery 
life: 2-10 hours. Visible 5m W red (67QnM) laser. 
Projects a visible red spot at more than 150 feet. 

As used for medical treatment by some doctors *149 


and acupuncturists. 


i.R. NIGHT VISION HELMET 




MOUNTED BINOCULARS 


549 


HELMET NOT I Mm M rFr7 


High quality military binocular 
I.R. vteweF. Self powered, and 
originally intended to be 
mounted on a helmet Focus 
is adjustable from 3 feet lo 
infinity, 
Requires 
some i.R. 
Illumination 
Powered 
by one 
Single 1.5V 
battery. 
Limited stock. 


I.R. MINI NIGHT VIEWER 


A very small complete kit. includes 
both an adjustable lens and an 
eyepiece. Simple construction. 

Instructions provided. Draws only 
25rnA from the 9V battery, I R 
illumination is required in the dark, and 
good ranges are possible with just 
medium powered focussabie torches, 
fitted with an I.R. filter, Kit includes 
the I.R. tube, lens eye- piece, $ -I QQ 

electronics kit and the case kit. I 5/i? 


I.R. NIGHT VIEWER 


A very small telescopic monocular I.R 
viewer. The assembled scope has high 
quality military grade optics, and employs 
a prefocussed I.R, image converter tube. 

This tube has a useful response from 600-1300 
nM. thus also making ii useful when working 
with I.R. LEDs, and I.R laser systems The 
scope has provision tor a coaxial E.H.T 
connection, and is supplied with a power 
supply kit, that features a ready assembled 
inverter on a small PCB The power supply 
easily fits Into a small plastic case, and can be 
fitted with a belt dip: Also supplied^ At a very 
small fraction of its real vaiuel 





OATLEY ELECTRONICS 

5 LANSDOWNE PARADE, OATLEY 
SYDNEY NSW AUSTRALIA 2223 



CIRCLE 306 ON FREE INFORMATION CARD 


60A48 










OCEAN STATE ELECTRONICS 

PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE RE YOUR ONE STOP ELECTRONIC SOURCE 
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1*401-596-3080 




DELUX CODE KEY 

, t)Mvy duty «* b*i* 
h b«i b**mg p*«« 
D**ijn*d IV hard uug* 

tort! ads 


510,75 


MASTERING THE MORSE CODE 

Th* boa*. imcM* :** bag**!* hew n lavn dh* M**a 
OoOm in* o< TSOCi ticvtrvc ara Rui» 1 st pndrng 
in* Mow Cod*, ihacoOi a|Jhj£j*t. tkjwIq imd ind 
>*£o*v* coda , ritwr la bu-kJ and hook up ac«J* p/asSto* 
otetoMw 33 pi&*« 

52.50 


CODE PRACTICE 
OSCILLATOR & MONfTOfl IN KIT 
FORM OR WIRED 

A *Ot <«-*!*}♦ tod* B f*c*m OiUU'Ot And nWltr 1AM 
th* KMH C eaculry t svwitar butto 
*p*#k*r. htKphop* a <xri*Qi and a 

ton* oonlred 1 ,A ■* attradnaly pacAagad twin 4 wo 

color par* Wlh th* adcU^n pr a law 
parti, iha u«1 can b« ccrvwlsd 
CW itotiw n can i."*a iect o* 
uiad aa an opwaMij axf §tto in* 



LINEAR IC’S 

NfcSSS .25 

N6S64 1.7$ 

IM?33*T .63 

U1741 .30 

UA?8« .39 

UA7612 .39 

UA7S2D .49 

UAJeSt .49 

UA7912 .73 

LM317T .69 


TRANSISTORS 


PK2222A 


2FO055 

INKH 

2f+K« 

2N1SH 

2H3KU 


2N440* 

MPFlQJ 


.07 

-35 

.69 

2.75 

.35 

1.00 

.10 

.10 

.15 

-29 


MAGNET WIRE 

.'fe'MNL ®ian#wr*i Sc« ban* copp* 
For iwnd'ng «rit. tiamiof m*i and 
lsrwdi Pnca4 iPr t*i b t&XM 
*14 3 25 3 70 #3* 4.60 

*16 3.30 *26 3.75 *36 4 90 

#10 3.35 *20 3.55 *30 4 95 

*20 3.55 *3C 4 00 #40 5.10 

#22 . 3.65 #32 4.40 


TOROIDS 


T-25-2 .„ 

,.,. r 40 

FT37-43 , + . + 

60 

T-25-6 


FT37-61 

so 

T^37-6 .. 

dS 

FT37-7T 

...... 60 

T-37-12 . 

45 

FT50-4.3 

..... .75 

T^O-2 ... 

........ .55 

FTSO-61 

75 

T-50-3 ., 

S3 

FTW-77 


TEO-6 .... 


FTB2-43 

...1.00 

Tes-B... 

73 

FTSZ-tf? 

-1 DO 

T6fl-2 

7B 

FT82-68 

1 00 

T6S-6 


FT1 14-61 ... 

...2.15 

teo-2„... 

85 

FT1 40-43 ... 

.4,10 

T 200-2 ... 

4.00 

FT240-61 ... 

...e.oo 


WE STOCK A COMPLETE UNE OF 

TOROIDS AND BEADS. 


& 


Q-DOPE 

SdutKin tfputi polity**™ n acfvant* Coa* 
Kali and Iuuh a doar pttKln* cfiJrtmg on 


flam* mad* cf pofystyrwi* 

I Ben* win Bruah 2 n of H mi] 53.75 


CD 22402 E 

CMOS LSCSjpc OtWNH 

59,95 




MAKE CIRCUIT BOARDS 
THE NEW, EAST WAY WITH 
TEC-200 FILM 

JUST 3 EASY STEPS 
- CcpjprnJrtpaltwn 

cn TEC-900 lim 

uaing aaf pttin 



■ Iron Um on io 
cox+i dad b**d 

■ #**loin<m*ndaM* 

OOMHUMlIaxIlW* 

Wlh Conipi*t* fc-tfruttOi’ii 

5 SHEETS 36.23 

to SHEETS, $10.75 

20 SHEETS $16-25 


REGULATED POWER SUPPLIES 

13.5 VDC 

P*rt#d lor hantaqufnwl. Cffi. car iltcrH a and 
ah* 13 1 VDC Karra LEO an tndcatet, Drcu* 
prc**Mn. Sandrvg poci output 

3 AMP 529.50 
« AMP 319.50 
6 AMP 346 50 
1 D AMP $79.50 
2D AMP $119.50 
30 AMP 3149.50 



w 


MINI-CIRCUITS SBL-1 
DIODE RING MIXER 

L&RF l-SOCMHr 
PFDC - ECOMHj 

56,75 


MINIATURE TOGGLE SWITCHES 
3A 125V Solder Terminals 


spot 

war 


ON ON 

ONON 


arm in a Is g 

siiso ^ |p 



DIGITAL CAPACITANCE/ 
INDUCTANCE METER 

DKWTAi. LCR METER mum 
****»»*, apKftam anf imhiiki 
A: La*tl to LCR rmttr dm tw/dnaean 
altord No*ir»can m«aaur*co4t. 
Cranitarn*t efiofc** Iwt 1 |*H la 200H 
Cap*jic*i horn i 10 230 r-Jd and 
rmtmtan r«Hn. 1 otWM te 20 HWQ Ohnm 
At vi ana handhaU ralrumpfli 

MODEL LCR- 1901 1119,95 



VERNIER DIALS 

it or OwnMar otoUarLng 59.25 
Miy Owi^o-IDD Warning $9.25 
ZVmnvtw MW Uvt*y} 510415 




SIGNETICS NE602AN 

Salanori M&*.OSC PopulV JCnWfl 

«p*rt*Hn tor bwtdmg OC 


52.49 BUY 3 OR MORE . 52.25 


200 WATT INVERTER 

PIm 0 * uitc )Om Iflhl* V# run* 



Wa^nt 


POW230 
IQtoASvotaOO 
1 15 AC Vua RM3 
400 Wi-s (**>, 

200 wans for 2 mnulai 
1 40 Warn eomnouiijr 
S'latjiT* 

16 1? 


Warranty 3y«t 


U TV w*h V-CR 
MUCH UQflE 


$99,95 



GRP CW TRANSCEIVER KR 

* Ccvan U 0 MHJ to U \ UHl cn20 M Or Bwn 7 0 Mht t>7 i»UHx on 
■ AvaJad* on 20M Of 40M ban* 

* &^5*iof Strpvlwt 

* &ng* ngnal ( Karri* 

* CW tryuai Lidd* ifl* 

- VFC tuning arcn y*rm* dul 
< R|T va^S**}* OK*M centftf I £+ 

* Y*y aflfcfJVB AGC I * # 

* S*l*cLibl« auSO till* I A 

*2-3waaint«F&u5*Jt 

* Sam fraak, hi 

* 1 JVOCwaiadMn 

* Cu*4«n pa pa nc&3, punchad A tihava«n«d cacti* 

* 100K corrpM* at vrth tnctruetam. Nothing «4o to buyl 

* Utuuw fHWD] 9l«-)r* 1'4'jfF 
*W*igrt24 oi 

QRP-20 20 M VERSION 5149.95 

QRP-40 40 M VERSION 5149.95 

DATAMARK DRY TRANSFER 

TITLES AND MARKINGS ' 

(LETTER AND NUMBER SHEETS) H '’ - rJ 

Ekm* oew*t a araa e aNcuomct 

74* Ht) 06 Aia>n 1nr*3 tH: F 1 5 ' it * tnaatk and 
on* tan* nurno* Bh#* Th* ihr«* alpnacat ia(* 

ogntam ut th**i» of 1*0*4 and num5*n «n an ^ ^ 

awonnr*rt ot ttack. whit# amd gets As Nun t,r 


SIGNAL INJECTOR/ 
TRACER KIT 

Tr.it handy i«r* t both a <q n* 
genariltX and r# 0 *V* At d. 
ganarador uh 4 10 ilwdt Out in 
armUiar Ha«abyxtaea MsOtaib 
AM radio IF and RF it^aa At a 
rtcwv* you can pn potm wdara a 
d*«Ctvf part e^nri 
*nd r*c*v* amJt#n*ou*Jy 



LOGIC PROBE KIT 

Ham hau D^uJ Logic Proba 
ptwOoi convanam and jwaosa u» 
in l;ha fnaasuramanE d logic circuit 
h daptay# togc t*va* | Ngh or 10*1 
gusaj and Vtnaga DamwAt (k¥m 
10 300 nanotKondt HigturfMrty 
LED tttdoat orovKSa rjari 
raibonta U tha loge Mala 


518.95 


TO ORDER 



$18.95 


TRIMMER CAPACITOR ASSORTMENT 

TcpQuilfy May ccmamMcn* rwoind i rtp v ^ 

ihraagang aim* Q 

lOpc#. . ...$1.50 T m 




VERNIER DRIVE 


dual Plata mouol hanga wth r*& 
tappad holm p-H) Iff dot mOurdrpg 
Input 4 outpul ma!a Vtrrh 1H' Urah 

510.75 


61460 POWER TUBE 

Mc*i Popular Pc** Tuba 
Ut*d m HF Trinjrrtflari 
MFQ SYLVAN ia $15.95 Eacn 


CALL US FOftALL YOUR TUBE HEEDS 


% 

S ^ 



AUDIO, TV AND HI-FI 

ijttH on* th# Audio rxo*cta*i racordmg and u*raa***M 

KSSB Black (K55W White) Audio Title* $4,95 

AMATEUR RADIO AND CH 

9*1; ndH^niKl I* martJig al RF and nommuiniLBJdf# aqiubmam 

KS9B Black (K59 While) Amateur Radio Titles $4.95 

TEST AND INDUSTRIAL 

H** tvPWVA td*a ter nwkmg icopat m**n. ar*vx*i. plOtan and mai oOW iHt 
*q upffl*Pt A*d usafl f*r Ubaing rxiuprial ccrJroi »yct*r, par*ft 

K610 Black (K61W White) Test and Industrial Tills* ,.,.$4.95 

MARKS AND SWITCH PATTERNS 

Contar* ipwyttrdch pattern! *ftO*rt I^at graduevrs and nuntwn $Jng1a s* Ooraare 
beta black ad Wh4* |.'*ati 1 B*ac* and Wfitm asKrtmarr!) 

KsgMerke end Switch Pattern# .54.95 

ALPHABETS AND NUMBERALS, tr, 1/4", 1/2" 

S*tj ram Johc* 2 «mi and 1 gob aha* <jt *b*i anj nufTfeart 

K631 r S" Letter# end Numbers ..$4.95 

K64 1/4" Letters and Numbers $4,95 

K65 1/2" Letters and Number* $4.95 


Call 1 800-8 66-6626 ORDERS ONLY 

{Catalog requests can not be taken on toll 
free number.) 

8 am - 6 pm EST 
Monday through Friday 
OR WRITE TO: 

Ocean State Electronics. 




P.O. Box 1458. Westerly. R.l. 02891 
OR FAX TO: LOCAL CALLS USE 

(401)596-3590 596-3080 

If paying by CREDIT CARD include Card No. 
and Expiration Date 

Mail in orders please include $4.00 shipping 
CANADA $7.00 - OVERSEAS $12.00 
Minimum order $1 0.00 
R. 1. Residents add 7% Sales Tax 

ORDERS RECEIVED BY 1 :G0 PM EST— 
SHIP SAME DAY! 

FREE SHIPPING ON ALL MAIL IN ORDERS 
OVER $25.00. 

NOT VAUD WHEN COMBINED W/CAT. ORDERS, 
Applies to UPS Ground In Continental U + S, Only, 
PRICES SU BJECT TO CHANGE 


EDGEWISE MOUNT S*METER SWR 

Klt^A iUSwiwi Sctla r*aPi wg-nadMOdb Ha# Mb 
*ar twgai wlh hs*4 tor mousing 

Uwurn 1 Wfdk 1 i 14-0 X 74TH $4.00 


KiCVA me*am*Tt Sca^a •C 1 

raada bci* njnal (t>3^ #nd J 

SWH Sanv n£x.aimg as Pm 

Muturtt l J^rW K 1 X J.'4'H 54,00 


MULTIVOLTAGE 
AC ADAPTER 

Rafttd KOMA 
Inpul U7YAC 

Cutpui sv . a sv ev, 

7 iV, W 12V E?c 
Pptartj *wfch 
Unrw mJ ekig 



$5.95 


RECTIFIER DIODES 


1 N4001 

.09 

1N4002 

.09 

1N4003 

.10 

1N4004 

10 

1N4005 

.12 

1N4006 

.15 

IN 4007 

17 

1N5400 

.20 

1N5401 

.20 

1N5402 

20 

1NS404 

25 

1NS406 

.25 

1 14540? 

.25 

1N5408 

25 



COPPER CLAD 
PC BOARDS 

O* oi copp * ph*npl.cb»« 

Snail iiM 

$1 ,50 

$2.00 
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Learning Electronics made FUN and EASY 

withUCANDO’S 

Z-CvMiM Unique Computer Animated Videos 



Part I DC 

Digital 1 

Part 2 AC 

Digital 2 

Part 3 Semiconductors 

Digital 3 

Part 4 Power Supplies 

Digital 4 

Part5 Amplifiers 

VCR Maint. & Repair 

Part 6 Oscillator 

Intro, to VCR Repair 


To Order Youis Today Call: 

1-800-678-6113 

Visa & Master Card Accepted 


Only $ 34.95 each 


Copyright c 1988 UCANDQ VCR EdocatioiMt Prodt Co. 


f-feil Check cr Maney Order to: 
U3WD videos 
P.O. Dok 928 
(ieenvtLle, OI 45331 


CIRCLE 276 ON FREE INFORMATION CARD 


.PROFESSIONAL LOOKING 

EQUIPMENT REQUIRES 
Sr FINISHED HARDWARE 
HARDWARE KITS FOR 
CONSTRUCTORS: 

These hardware kits contain throe tbtea of 
electronic type hardware: In quantities of up to SO 
places oi each 2-56, 4-40, end d^, wib both 
pan head Philips and flat head Philpa for a 
professional look. The hardware kJts are 
available In nickel or black nickel finish. 

The length* available are 1AT, 1/4\ 3«\ W* 
5/BT, 3/4'. and t\ wfth Hat washers, nuts and 
KEFS nuts supplied In « muttL compartment 
plastic bent. There Is also a metric version 
available wfth ISO 2mm, 3mm, and 4mm with 
lengths of 2rmi 3mm, 6mni 8mm, 10mm, 
12mm, 20mm. and 2Smm, with fiat washers, nuts 
and KEPS rule. 

GRAND ASSORTMENTS; 

GA-1 USA Standard 2-56* 440, and *32 Nickel 

Bated 649.95 

GA-2 USA Standard 2-56, 4-40, and 6-32 Black 

Nickel Plated £49 95 

QA-3 ISO Standard 2mm. 3mm, and 4mm Nickel 

Bated . . S49.&5 

GA-4 ISO Standard 2mm, 3mrTV and 4 mm Black 

Nickel Plated S49 .95 

Twe&w othcf assortments avs/Jaij/e and TOO fat 
notACtmmtt of ait ha/dWa/g. Write far cai&J&j. 


ALUMINUM RACK 

AND CHASSIS BOXES 

FEATURES: 

DESIGNED FOR SMALL LOT PRODUCTION 
EASY TO FABRICATE (DRILL OR PUNCH HOLES) 

SHIPPED UNASSEMBLED (FLAT) 

ALL MAIN PAN B.S ARE FLAT 
FRONT AND REAR ARE CLEAR BRUSHED 
ANODIZED. TOP AND BOTTOM PANELS ARE BLACK 
BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED 

BLANK PANELS 


1 

$ 

I 

£ 


MINIATURE POWER 
TRANSFORMERS 

Miriame printed droit type transformers for amal 
projects requiring Jess than 1J3 of a waft of power. 
These transformers have dual primaries, 1 1 07220 VAC. 
KfyBQ Hi Wiring details are included. A small toot 
print requiring a Sttle more than one square Inch of 
board apace and abotf one Inch tat. Perfect for one or 
two op-amp circuits or amal digital projects. Perfect tor 
the a II -In-one type projects. 




-J u 


Q2QQTYP 



SFSC0M INC- 21 DO WARD 0'FWi 
HENDERSON, W 5301S4246 USA 
80Oe343457(0f^ERS) TtE- 585-3400 
(FAX) 702 £65+828 PREPAID ORDERS 
SHIPPED UPS GROUND NO CHARGE 


MODEL 

SICOrCkAftY 

VOLTAGE 

AC (mi] 
CUWNI 

V* 

UFJ-i 

Z 5 - 4 S 

W-W 

MPT-5 

5 

24 Si 0,00 $6,33 *7,34*6.90 

MFT-12 

12 

10 

10,50 

0,42 

7.71 

7 25 

MFT-24 

24 

5 

10.75 

8.95 

7.m 

7 A 2 

MPT-DG 

6 - 0-6 

10 

1050 

0.42 

7.71 

7,25 

MPT-09 

9 - 0-9 

6.7 

10.75 

895 

7 .B 9 

742 

MPT-DU 

12-0-12 

5 

10.75 

895 

7.B9 

7 42 

MPT-015 

1&G-15 

4 

11,00 

9.16 

8 07 

7 59 




CHASSIS BOX 


MODEL 

DESCRIPTION 

PRICE 

f RP B 

2RF B 

3 RP B 

4 RP a 

1.76 x 19 
3,50 x 19 
5.25 x 19 

7 ,00 x 19 

ia 9B 

'3 5 5 

5 7 35 

21.50 


1/8* Aluminum black anodired 
Dimensions shown in inches 



CHASSIS BOXES 


RACK BOX 

RACK BOXES 


MODEL 

W 

D 

H 

PRICE 

MC-1A 

4 

3 

2 

615.75 

MC-2A 

6 

3 

2 

17.65 

MC-3A 

0 

3 

2 

19 65 

MC-4A 

4 

4 

3 

17.85 

MC-5A 

6 

4 

3 

19.65 

MC-6A 

e 

4 

3 

22 05 

MC-7A 

4 

7 

4 

19,95 

MC-9A 

6 

7 

4 

2205 

MC-9A 

6 

7 

4 

24.1 5 

Dimensions si 

frown In 

nchw. 


wmr 

H 

0 

PRICE 

1RU5 

1.75 

5 

S2940 

1RU7 

1,75 

7 

3L50 

IRU10 

1 75 

10 

33.60 

2RU5 

3,50 

5 

31.50 

2RU7 

3.50 

7 

33 60 

2RU10 

3.50 

10 

35.70 

3RU5 

5 25 

5 

39.60 

3RU7 

5 25 

7 

42,00 

3RU10 

5.25 

10 

44,10 

Dimension* shown 

h inches 


CARD 








800 445 7717 
317 842 7115 

COMMUNICATIONS 

ACE Communications Monitor Division 
10707 East 106th Street Fishers, IN 46038 


Dial 317 849 8683 to get instant tech information FREE from your Fax t 
You can obtain specs and info on these products and more by citing our Fax Facts 
automaled service Can our number from your fax, then request the document as listed 
below. Start your fax and the document will start printing imme<$ately on your fax! 



i 


Mobile Scanners I Hand Held Scanners 






Scanne^^^hortwavej 


AOE AR1000XLT 
$429.00 

AM Broadcast to 
Microwave 
1000 Channels 

SOGKHz to 1300MHz coverage in a 
programmable hand held Ten scan banks, ten 
search banks. Lockout on search and scan AM 
plus narrow and broadcast FM. Priority, hold, 
delay and selectable search increment of 5 to 995 
KHz. Permanent memory, 4 AA m-cods and 
wall plus cig charger included along with belt 
dip, ease, ant & earphone. Size: 6 7/S x 1 3/4 x 
2 1/2. Wt 1 2 oz. Fax fact document # 205. 


AR2500 

$429.00 

2016 Channels 
1 to 1300MHz 
Cmg»j$er Control 


62 Scan Banks, 16 Search Banks, 35 Channels 
per second. Computer control for logging and 
spectrum display. AM, NFM, WFM, & BFO for 
CW/SSB. Priority bank, delay/hold and 
selectable search Increments. Permanent memory'. 
DC or AC with adaptors. Mtng Brkt St .Antenna 
included. Size: 2 1/4H x 5 5/8 W x 6 1/2D. Wl 
M b. Fax fact # 305 


AR3000 
$1095.00 
400 Channels 
lOOKHz to 2036MHz 


Extreme coverage, excellent sensitivity, plus 
processor controlled band pass filtering and 
attenuation to eliminate interference. Top rated 
receiver in its class, offers AM, NFM Wide FM, 
LSB, USB, CW modes. RS232 control. Lockout 
In search. 4 priority channels. Delay & hold & 
Frecscan modes, AC/DC pwT cord and whip ant 
included. Size: 3 1/711 x 5 2/5W x 7 7/SD. Wt 
2 lbs., lOoz. Fax fact document #105, 

Free Stuff 

Demo disk of SCS (scanner 
control system) software for AH 
30OO&AR25OO, Call toll free 
to order. Also, Free with AR2500: Control 
software, a $49.95 value. Allocation chart of all 
voice frequencies. Dial Fax Fads for doc. #999. 
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Bearcat 
760XLTM 
$249.95 

100 Channel 

800 MHz " “ 

Five banks of 20 channels each. Covers 29-54, 
118-174. 406-512 and 806-954MHz (with cell 
lock). Features scan, search, delay, priority, 
memory' backup, lockout, service search, & 
keylock. Includes AC/DC cords, mtng brkt, 
antenna. Size: 7 3/8x6 15/16 x 1 5/8. Wt: 
7,51bs t Fax fact document #550, 

Bearcat 
590XLTX 
$199.95 

100 Channel 
11 Band 

Five banks of 20 channels each. Covers 29-54, 
118-174, and 406-5 12MHz. Features scan, 
search, delay, priority, memory backup, lockout, 
service search, & keylock. Includes AC/DC 
cords, mtng brkt, antenna. Size: 7 3/8x6 15/16 x 
1 5/8. Wt 7.51b* Fax fact document #570. 

Bearcat 
560XLTZ 
$99.95 

16 Channel 
10 Band 

Compact, digital programmable unit covers 29- 
54, 136-174, and 406-512MHz Features scan, 
WX search, delay, priority, memory backup, 
lockout, review, & auto delay. Includes AC/DC 
cords, mtng brkt, antenna. Size: 7 3/8 x 6 15/16 x 
1 5/8. Wt 2.5Ibs, Fax fact document #560. 



Q 


■ lii 
Iff* 
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Mi[ Mmihi Anitnim E«y to instil whip tntanni wHh 
of coax A heavy duty magnet BNC MA 100 Si 9.95 
B*» Antenna, 35 to 1 000 Mill coverage with 50 * of coax. 

All mounting hardware included.. BNC AS 300 459,95 
External Speaker. Base or mobile mount MS190 S19S0 
Wide Band P re- Amp. Variable gain up to 70dB coven 100 
KHz to 1500MHz. 9 VbaU included. BNC GW -2 1#9,M 
Inlerfercflce Filler. Fillers and eliminates. common causes of 
mierference to acumen. SNC- Model MHF-L S59.M 
Dowocwtirerin'. Corverta 800MHz freqs to 400MHz for 3 
band scanners Quartz locked, 9V bett DC89 JW.WJ 
t'.itrinkil WirrJnlkr A Srt>'kf. Extended WVTttttks 
available for most models. Cal for quote Out of warranty 
service by ex- Bcarcal/Regcrcy factory leeb Call fhr quote. 



AOR 900 $199,95 

100 Channel SOO MHz 
Five scan banks 5 search 
banks. Covers 29-54, 118- 
174,406-512 and 830-950 
MHz (no cell lock). Features scan, search, delay, 
priority, memory backup, lockout, service search, 
& keylock. Includes AC/DC cords, mtng brkt, 
antenna. Size: 7 3/8x6 15/16 x 1 5/8. Wt: 
7,5lbs. Fax fact document #650, 

Bearcat 200XLTN 
$239.95 aOOOumnebSOOMHz 

Keyboard Programmable. 

Ten scan banks plus search. Covers 
29-54, 1 1 8-174, 406*5 12 and 806 
956MHz (with cell lock). Features 
scan, search, delay, 10 priorities, 
mem backup, lockout, WX search, & 
keylock. Includes NiCad & Chrgr. Size: 13/8 x2 
11/16x71/2. Wt 32 oz. Fax Facts #450 

Bearcat lOOXLTNNow $159.95 

100 Cliaimck, Keyboard Programmable. 

FixfctaiMtiO 

Bearcat 70XLTP Only $139,95 

20 Qiaimds Keyboard Programmable. 

10 Band Hand Held with Mi-Cads Jt Charger, fu facta #470 

Bearcat 55XLTR Now $99,95! 

10 Channels Keyboard Programmable. 

10 Band with LCD. Requires 5AA'i . £tx facte j g0 


Trident 
TR-2C 
$89.95 

Scan/CB with optional radar detector 
Scans pre-programmed by stale channels in low, 
high, UHF & T bands. Weather, 40 ch. CD 
receive plus mobile relay. Size: 7 3/8x6 15/16 x 
1 5/8. Wt: 2,51bs. Fax fact document #580. 


^abl^To^^canner^ 

Bearcat 855XLTE Now $179.95! 

50 Channel* Keyboard Propijnmabfc with 800MHi LCD 
display, Jock priority. Search, WX Fax *655 

Bearcat 142XLM Only $87.95 

Id Channels with 10 bands. LKD display, lockout, priority, WX 
scan , review key and memory backup. Fa* facte *66G. 

Bearcat 147XLJ Now $93.95 

1 6 Channels with 10 binds Track tuned, LED display, priority. 
WX search, review, memory backup, Fix facte #670. 

Bearcat 172XLM Only $124.95 

16 Channels with 10 bands, Track tuned. LED display, priority, 
WX search, review, memory backup. Fax Cadi *680 


Bearcat 

800XLX 

$239.95 


12 bands and 40 channels with 800MHz and 
nothing cut out AC or DC. Fax fads #690. 



VHF hi band programmable mobiles as low as 
$299.95. Call for quotes or Fax Fact #755 


Call Toll Free, 24 Hours a Day! Dial 1-800-445-7717. Fax Toll Free, 1-800-448-1084 

800 numbers operational in all 50 slates, plus Canada. For international voice lines, dial 317-842-71 1 5 or fax 317-849-8794 
ACE Communications 10707 East 106th Street, Fishers, IN 46036 
Sttvic* & support haul* Mon - Ri 0 AM toSPM, Sail WEST MasterCard Visa. Checks, Appft>*d COD, 

(aiH|S0O>£AMEXfadd5%) Pi^, ipixafcaiM FW rate shipping & harefang chaise, *495 

porun*. Express shipping available , no oppress GO D. One w»k trial, no «6ums accepted tw weeks after original receipt 
without substantial restocking charge A5 units, cany Ml factory warranty Indoro residents add sales tax 
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Grill Guides 

Ball and socket type '(nil 
guides for attaching 
speaker grill to cabinet. 
To use. simply drill ihe 
appropriate size holes m 
cabinet and gnlt Irame. 
t2 parr per package. 

#RJ-26G-367 




$l eo 


Pei Pkg 


Triplett DMM 


The Tnplett mode! 2202 digital multimeter is a full 
function DMM with butlMn transistor and battery testers 
Large, easy to read LCD display RoEary switch for easy 
one hand function selection The test leads conveniently 
attach to meter so they are always In reach Test leads, 
manual, and carrying case included. 


nnitt 

UUl/if 


#RJ*39Q-14G 


$47 00 



Each 



Pyle 15" Poly Woofer 

t5" poly woofer 
with a 60 oz . 
magnet and 2" \ 
vorce coil. Mmerar- 
Mled poly cone 
with poly loam 
Surround Poly 
cone provides 
proper internal 

damping to help control cone motion at 
high power excursion, Power handling: 
too watts RMS, 145 watts max 
VAS- 10.9 cu ft,, QTS- 53. Is- 30 Hz 
Frequency response 20-3,000 Hz 
SPL- 90 IpBiW/lM. Impedance. 4 ohm. 
N el weight i 9- 1 J2 lbs . * ^ * ft a 

#RJ-292-070 b04°, ch 


Pickering Headphones 

We made a special ^ 
buyout directly 
from the 
manufacturer 
on these super 
quality personal 
headphones, 
r dynamic high 
velocity element 
with strontium 

fernte magnet. Adjustable headband 
with foam ear cushions, 5 ft. cord to 
3,5 mm and 1/4* adaptor included, 


#RJ -249-1 00 


*049 

'P^Eash 


10", Thruster Car Woofer 

Heavy duty car woofer capable of handling 1 75 watts 
max n25 RMS I. 4 ohm impedance. Polymerized 
paper cone with red poly foam surround. Resonant 
frequency: 26 Hz VAS= 5.69, QMS- 4,6, QES- .27, 
QTS- .26, Frequency response: 30 -2 ,060 Hz. 
Magnet weight 36 cz, 2~ voice con. SPL- 92 dB 
1W/1M Net weight Bibs, 



#RJ-293-09Q 


<gaQ95 

4*^“ Each 



Honeycomb Tweeter 

Unique iweeter 
with a square 
diaphragm oi 
honeycomb 
material 
Diaphragm is r 
square. Excellent dispersion. 
voice coil. Frequency response: 2,000 
20,000 Hz Impedance: 6 ohm Power 
handling : 25 waits RMS. 40 watts 
maximum, 4" x 3-1/47 Limited 
availability. Net weight: 1 lb. 


#RJ-279-110 


$ 8 7 e ° 


Each 


High Voltage Cap Kit 


#RJ-020-950 


Large Input Terminal 

Large rnput cup with push 
spring terminals and 4 lug 
terminal si rip on rear. Flush 
mounted housing measures: 

4' x 5-1/2" outside diameter. 
4-5/8* x 3-1/16- mounting hole 
rpguired. Limited availability. 

#RJ -269-220 



Pyle 10" Poly Woofer 

Long throw poly woofer with 
poly foam surround for 
superb low bass, Mineral ; L 
filled pdy cone assures low 
frequency sound that is 
smooth. tight, and low in 
distortion 2" voice coil, 
power handling 65 watts 
RMS, 130 watts max. Is* 43 Hz. Frequency 
response: 25 3,000 Hz. SPL- 95 dB lW lM 
Impedance 4 ohm 40 or. magnet VAS-1 6 
CU ft, QTS- .34, QMS- 10.92, QES- 35 
Net weight. 8 lbs 

$45“ h 


95 c 

^^Each 


Deluxe In-Wall Speakers 

. PertecE surround speakers. Customize your 
media room with ihese super quality, in-wall 
speaker pairs. Full size 6-1 i2T woofer Heavy 
duty 1* soft dome tweeter Built-in crossover 
Fits any standard 2 x 4 or larger wall Retrofit 
design allows easy installation in new or existing 
walls. Response: 50-20,000 Hz, 8 ohm impedance. 40 watts RMS. 60 
watts maximum, includes provision for easy 70V/25V transformer mounting. 
Overall dimensions: 6-1/2* x 12". Net weight 9 lbs. 

List 

$299 95 


#RJ -300-0 36 


$99 9 , 5 , 


Pair 


Fluorescent Work Light 



Handy light operates on 120VAC or 12VDC. 
Puts tight where you need If. Extra bright 
1 5 watt tube 1 5 foot oil resistant power 
cord with wall adaptor and cigarette lighter 
plug. Two hooks provided for hanging. 

Net weight 2 tbs. 

$188, 


#RJ-360*490 


This 85 piece kit contains a selection of 250. 
350, and 450 volt electrolytic capacitors. 5 
pieces each of i, 2,2. 3.3. 4.7. 6.6, TO, 22uf 
and 2 pieces each of 33, and 47uf, 250V 
radial caps. 5 pieces each of i , 2.2, 3 3, 4,7, 
lOuf and 2 pieces each of 22. 33ul, 350V 
radial caps. 5 pieces each of 1 , 2,2, 4.7uf 
and 2 pieces of 1 Ouf , 450V radial caps 
Over £62.00 wholesale cost if purchased 
individually, Net weight: 1 lb. 

$49“, 



5-1/4", 2-Way Pioneer 

S' 1/4" paper cone 
woofer with a 1 * 
post mounted 
polymer tweeter 
4 ohm impedance 
Response 100- 
20,000 Hz. Power 
handling 35 watts 
RMS, 50 watts maximum. 2-3/4* 
mounting depth Limited availability 
Net weight 2-1/2 lbs. 

#RJ-269-065 $1 2 Eacn 


T x 5" Speaker 

Standard radio 


and TV speaker. 


16 ohm impedance, 


3 watts maximum 
power handling 

Limited availability. 

#RJ-299-115 

*4 95 

V 1 Each 


Mini Super Tweeter 

Super paper cone 
tweeter wiin silver mylar 
dust cap. Impedance: 

8 ohm. Power handling 
capability 2 watts 
RMS 9-1 16" voice 
coil 1-1/2* diameter 
cone with mounting 
tabs. Mounting holes: 

1-7/8" on center. 

Limited availability. 

#RJ-279-120 



95* 

J **Each 


Duracell ”J" Battery 


Popular TV/stereo 
remote control 
battery Size \i", 
6 volt alkaline. 
Duracell #7K67 

#RJ-1 40-090 



*Each 


s 


1 5“ Thruster 

Super duty. 15" car audio 
bass driver. Low 25 Hzj 
, resonant frequency 
Weather resistant 
polymerized paper cone^ 
with red poly foam 
surround and two color 
printed dust cap Power handling capability 
is 250 watts (170 watts RMS}, 2" high temp 
voice coil with rear vented pole piece, 4 
ohm impedance, 50 oz. magnet Frequency 
response 23 2,000 Hz. V AS- 19 04. QMS- 
3.96. QES- .21 , QTS- .20, SPL- 9? 85 dB 
1W/1M. Netweight: 11 lbs 



#RJ*293-t50 


$59?= 


Each 


#RJ*292*Q30 


The Loudspeaker Design 
Cookbook IV 

This book describes the “science" of 
loudspeaker design, however applying it Is 
an '■art' Using The information in this book 
will yield hundreds of possible variations in 
speaker design, with some subtle and not-sO' 
subtle differences, 1991 copyright, fourth 
edition Author Vance Dickason 
1 54 pages paperback. 

#RJ”5QG-035 


$29 95 


Each 


Right Angle 
1/4" Phone Plug 
(Mono) 


✓ 


-099-020 


PARTS EXPRESS 
340 EAST FIRST ST. 
DAYTON, OHIO 45402 
LOCAL: 51 3-222-01 73 
FAX: 513-222-4644 


65?., 


Cabinet Carpet 

This high quality carpet conforms easily to 
sharp corners because It has no stiff backing. 
You can also sir etch it to cover irregular 
shapes. This ts ihe covering ol choice for 
car. stages, and amplifier cabinets Carpet Is 
strong yet easy to cut with knife or scissors. 
Adhere with spray adhesive or latex contact 
cements Provides protection and good 
looks Sold by the linear yard. 54" wide 

#RJ-2 60-765 (DarkC harcoe I) 
#RJ-260-767 (Medium Grey) 
#RJ-260-768 (Jet Black) 



$3 9S 

Per Linear Yard 36" x 54’ 


* 30 day money back guarantee ■ $20,00 minimum order * We accept Mastercard, Visa, Discover, and company 
C, Q, D. orders * 24 hour shipping * Shipping charge = UPS chart rate + $1 .00 ($3.50 minimum charge) * 

Hours 8:30 am - 7:00 pm EST, Monday - Friday * 9:00 am - 5:00 pm Saturday. Mail order customers, please 
call for shipping estimate on orders exceeding 5 lbs. ■ Foreign destination customers please send $5,00 U S, 
funds for catalog postage ■ 
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*ower Cord 


uper duty power cord 
4 ga.. 3 conductor 
ft length. Limited 
vai lability. Black, color. 


C 


Isotip Butane 
Soldering Iron 

The ideal soldering iron 
lor field repairs where no 
AC power is present 
^ Operates for up to 1 00 
minutes of continuous 
J '.soldering per refill. Uses 
/ ,/ standard butene (not 
*, tv 


l RJ-1 19-010 


$150 


Each 


12VDC, 800mA Adaptor 


Fisher Price battery 
charger 120VAC 
12VDC.9 6W (000mA) 
output. 6 It. cord i 
special connector. 
Limited availability 

#RJ-1 20-361 


fig 

^4IL 


4RJ-430-315 


$ 6 5 “ 


Each 


Speaker Sealing Caulk 

Special rubber 
compound quickly 
and easily seals 
speakers into cabinets. 

Eliminates vibration 
and arr leaks. Sold 
in 1/4" X 36“ strips, 

Strips are sail adhesive so they stick 
easily to speaker frame Limited quantity 



#RJ-269-300 


75Lh 


Replacement Antenna 


Hinged 7 section antenna. 1 9" extended. 
5-1^4“ collapsed. 3/1 6" threaded base. 
Excellent antenna for portable radios, 
TVs, and more. 


#RJ-210-200 


501 


Each 


Quality 30 Watt Iron 


Economical 30 watt iron with replaceable 
tip. Blue plastic handle. 120VAC. A 
quality >r©n at a reasonable price. 

Display packaged. (hson 

#RJ -370-01 0 Jp4 Eaol 

Soldering Stan 

Convenient weighted 
soldenng iron stand 
with cleaning sponge 
Display boxed. 

#RJ-37(HJ20 $^lach 


Kester Pocket Pack 


Perfect tool box solder supply The 
wire feeds conveniently from the 
h andy dispenser tu be , Pocket clip 
attached .03 r diameter solder. 

-5 ounce (approximately 1 5 feejh 

#RJ-370-05Q 


$ 1 °° 


Each 


PARTS EXPRESS 
340 EAST FIRST ST. 
DAYTON, OHIO 45402 
LOCAL: 51 3-222-0173 
FAX: 51 3-222-4644 



inducted) available at 
most stores. Tip 
temperature is adjustable j 
up to 1067" F. Iron also 
comes with a torch attachment which 
easily screws on in place of the soldering 
tip. As a torch, one refill will provide up to 
1 hour of continuous flame. Temperature 
is adjustable up lo 2372° F A protective 
cap with a built-in sinker Is included 
Limited one year warranty. 

#RJ -370-235 $24lf ch 


VCR Parts Assortment 

Convenient assortment ® 
if dips, washers. 

springs, and screws, * far JflflH 
1 0 pieces each of 4 j a ^ 
sizes of “E" clips, 10 
pieces of 2 sizes of 

reiaintng rings, 10 pieces of 14 sizes of 
washers, 2 each of 8 sizes of tension and 
compression springs and 24 assorted 
screws. Total of 246 pieces. 


Cable Tie Mounts 

Package of 10 
adhesive back cable 
tie mounts for securing 
bundles of wire. 

#RJ -080-51 5 



Monitor Power Jack 


Standard computer 
type monitor jack 
Limited quantity. 

*RJ-Q90-446 


85| ach 


Spray Handle 

Fits most paint 
and cleaner cans. 
Limited availability 

#RJ-340-371 


75| ach 


F-59 Deluxe Connector 

Popular connector for 
cable TV systems. Full a* w ^ O 
attached ferrule »or hex A 
crimp. Securely holds 
RG-59 cable 

#RJ-090-355 1 7® 0 . up) 



Matching Transformer 


Adapts 75 ohm coax to 300 ohm twin 
lead (or vice-versa) at antenna or 
television, 5-90 MHz UHF/VHF 
capacitor. PC board type. 

49L, 


iJ-1 80-010 


TNC Male Crimp-On 

(For RG-59 ... ittf 

and RG-62). t» ^ 

$ 1 « 


#RJ- 090-1 000 


Each 


8 Position Dip Switch 


Switch type (IE: 
rocker, slide, toggle) 
may vary. call. 

#RJ-06O-134 


Technician’s Turntable 


ossa 

60L* 



Turntable to speed repair of VCRs. TVs 
and more. Lais technician easily turn 
unfl for convenient repair. 20* diameter 
White color Net weight; 5 lbs. 

#RJ-360-425 $19!f, 


Each 



Outdoor Phone Jack 

Heavy duty, 
drecast aluminum 
housing 

withstands the ", * J 
harsh conditions -D • ; f 
associated with 
outdoor use, 

Form gasket 

under snap shut lid prevents water 
leakage Complete with mounting 
screws, Limited availability. 


#RJ-1 50-030 


4 


$ 2 “ 


Each 


12V, 2.3AH 
Camcorder Battery 

Popular battery for use 
with Canon, Chinan, 

Curtis Malhes, G.E., 

Magnavox, Minolta, 

Olympus, Panasonic, 

J.C. Penny, Penfax, L ,, tS 
Phi loo. Quasar, Sears, ** J 
Sylvanta. Teknika and 
other miscellaneous manufacturers. 
Dimensions: 7.17" (L) x .94' (W) X 2.42* (H), 
Weight; V1/2ib. 

#RJ-1 40-541 



$41 95 


Each 


Velcro Type Fasteners 


2, r x 2' hook and loop 
fasteners for attaching 
almost anything. Great lor 
securing radar detectors 
your dash. Each piece 
a self adhesive back 
Thousands of uses. 

#RJ-265-9Q0 


Universal Video Cable 



Pull-Out Radio Carry Case 

Super quality nylon bag 
tor storing pull-out radios! 

Padded construction with| 
adjustable carry strap. 

Storage pocket will 
hold up to 5 CD < 

Inside dimensions; 

T-l/FxM/rxS", _ 

#RJ-265-950 $10 8 E 9 ch 


6 ft, RG-59 cable with a push- on 4 P 
connector to a combination 75 and 
300 ohm balun (switch able 
between 75 and 300 ohm). 

#RJ-180*126 



$2 75 


Each 


GC Fuses 

.Y“-\ ^ 




.^_r . 


3D 


San O brand fuses. Sold in boxes 
of 1 00 pieces Special buyout price. 
Limited availability and values. 


#RJ-070-421 (,5A) 
#RJ -070-429 (2,5 A) 


$3 9S 

Per 100 


f r 

1 

It lor 

to 

am 

48 e 

^ w Pka 


Pressfit Speaker Terminal 


Spring loaded, 
pushbutton speaker 
terminal in a round 
housing. No screws 
required to lasten; 
simply drill a hole, 
apply glue, and 
press into place. 


#RJ-26Q-295 



95 


Each 


3.5 Amp DC Power Supply 


Mini Headphone Extension 

Add 6 feet to your mini 
headphones. Gives the 
user added mobility wheoT 
listening lo personal "" 
cassette players, 

#RJ-240-090 _ . _ 

Each 




$165 


A quality, compact 12VDC power supply. 
Perfect fortesting car stereos. CB equipment, 
radar detectors and other 12VQC items. 
Regulated 13.8VDC, 3.5 amp continuous, 

5 amp surge. LED power Indicator. Binding 
'post outputs. Net weight: 4 lbs. 

#RJ-1 20-500 $23f° ch 


Unfinished 6" x 9" Cabinets 

You can paint or finish to your liking. Deep 
enough for extra large magnet speakers. Flush 
mount design for rear deck baffle applications. 
Dimensions: 11-3/4* x 8-1/2" x 6-3/4“ x 5" (tapered 
back). Sold in pairs. Net weight: 9 lbs. per pair. 


#RJ-260-450 


$1 2 s P ° a 



Pair 


Belt Camcorder Battery Pack 


Very high current power pack. Will run 
most camcorders up to 10 times longer 
than dtp- on batteries. 12V. 6 5 AH sealed 
lead acid type battery Fuse protected 
with cigarette lighter output, Comas in 
padded case with quick release belt and 
UL approved charger Net weight: 6 lbs, 

#RJ-1 40-603 



CALL 

1 -800- 


toll FREE 

-338-0531 
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Use professional-quality PCB 
design software to save 
time and money! 

Q1CAD is a full-featured printed cir- 
cuit layout package that gives you 
everything you need to design circuit 
boards quickly. 

AUTOROUTER 
POWERFUL EDITING 
HPGUDMPL PLOTS 
GERBER 
POSTSCRIPT 
EXCELLON (DRILL) 

ENGRAVED PROTOTYPES 
EGA / VGA compatibile 

$195.00 complete price 

FREE working student versionl 

2161 W. Williams Ave. Suite 281 
Fallon, NV 89406 

(702) 423-1601 {408)459-0903 B BS 


MS-DOS EPROM 

PROGRAMMING SYSTEM 
NEEDS NO INTERNAL CARD 


ETRUM 5 04* J* -i-d $2 pia*) 
2m 2758. TV152716*. 27(6 
2706, 2516, 2552*, 2564* 
687<M\ 6*766*, 2732, 2732A 
2702, 2764, 2764A, 27C64 
27(28, 27 128 A, 27028 
27256, 27C256, 27512 
27C 512, 27513*. 27C0 1 1 * 
27C010, 27C 1001 (! MEG) 
27C020, 2712001 (2 MEG) 
27CW0, 2714001 (.4 MEG) 
*££1^ 'L J A .■* StKti 

27C 1024 , 27( 2(48. 27C4W6 
27010, 27C220, 27C240 



ELP&QMS. im RL\L'*rm mnti 
2*M 1 2816 A p 2SC16,2*I7A* 
2864 A t 28C64, 28256, 28C256 
93Q6/V3CW, 9546/63( 46 
9356/9X56, 9366/93C66 
MitrsCitntrQlkrs 


8741 A, 8742, 8748(H) JttMfll) 
875 1 fCS 1, 87J2/C52, 8753 
8744, 87C5XX, TMS7742 
68705(28 6SHC705 

Sjfivlar £bmn! 

S2S23/I23.745 1 88/288/287/38 7 
ADAFH-R pJjQAJH 


CONNECTS 

PARALLEL 


TO YOUR SYSTEM'S 

PRINTER PORT 


-A FAST, EASY-TOUSE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACBBffi 

-EXPANDABLE DESIGN SUPPORTS OVER Sm UflIFS PLUS ADAPTS TO NEW DEVICES 
-SUPPORT^ S, J* & 32 Brr DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD 
READS AND CONVERTS INTEL HEX. MOTOROLA 5-RpCQRD AND BINARY FILES 
HARDWARE PROTECTED AGAINST DEFECTING AND INCORRECTLY INSERTED DEVICES 
■APPROVED PR<X: RAMMING ALGORITHMS ■ MOST DEVICES PROGRAM IN UNDER l MIN. 


SYSTEM SOFTWARE COMMANDS 


•PROGRAM DEVICE! 
FROM DISK FILE 
-READ DISK FILE INTO 
BUFFER 

■READ DEY1C E(5) LVTO 
BUFFER 


•SAVE DEVICEIS) OR 
BUFFER TO DISK 
■PROGRAM DEVICE(S) 
FROM BUITFR 
-COMPARE DEVICE! Si 
WITH BUFFER 


•COPY DEVICE'S) 

•VERIFY DEVICE ERASED 
•SELECT BUFFER EDITOR 
.SELECT DEVICE TYPE 
•DEVICE CHECKSUM 
-SELECT BUFFER 


\P LUS A N INTEGRATED BUFFER EDITOR WITH 18 BITE LEVEL COMMANDS ~ 

SYSTEM INCLUDES: PROGRAMMING UNTT, POWER PACK CTQO 

CONNECTING CABLE, OPERATION MANUAL & SOFTWARE 

^jTAUAiuigfi 3 k’.iaase _sPBcin\ 


TO ORDER SEND CHECK, MONEY ORDER. WRITE OR CALL: 


VISA 

ANDRATECH 

P.O. BOX 222 

MASTER 

MILFORD, OHIO 45150 

CARD 


\DG S5.ee TDK KWFTPiC 


ADD St.ee roi t .o.p 


PAX ! 513} *3175*2 
WRITE OR CA1J, FOR MORE IN FORMATION OR A DATA SHEET 


XANDI Electronics 





The use of sur- 
face mount 
technology 
makes this the 
smallest FM 
transmitter you 
can buy! Thisi* 
not a toy, it out 
perf orms moat 

u nits on the market today. Our E-2-fcli 
ha* all the surface mount parts pre- 
a seem bled to the circuit board, 
XST500(E-Z) E-2 Kit.... $39.95 


m 


a 


The Use ofsur- 
fece mount 
technology 
make* 1 his the 
sin a I 1 sit 
telephone 
transmitter you 

can buy. Powered by the phone 
line, It can transmit a phone con- 
versation up to 1/4 mile. Our £-2 kit 
hasallthesurface mount pa rfspre~ 
assembled to the circuit board, 
XSP250(E-Z) E-ZKH $29.95 


The XTRtOO Tracking Transmitter 
transmit* a continuously beeping 
tone that can be received by any FM 
receiver. Can be used for games, con- 
tests, or as an anti-theft device, 

XTR1 00(C) Kit $ 39,95 



The XFM1 00 FM transmitter has a 
range of goto 1 mile. H works with any 
standard FM receiver. It contains a 
built In high gain two stage audio 
aifip Mf ter fo r maximum senwtMty. 
XFM1 00(C) Kit... $35.95 




m 


The XTT1 00 la a battery powered 
phone transmitterwRh a range ofupto 
one mile, H only transmits when the 
phone is being used In order to con- 
serve battery life, 

XTT1 00(C) Kd $35,95 


The XBD200 quickly locates hidden 
transmitters from 1 to 2000 MHz by 
em (King an audio output p roportional 
to l he Iran emit level. 

XBD200(C) Kh $44.95 


#■ 



UsetiieXPSI 00 to csl I your homo from 
any other phone and listen in using the 
bu ill In m leropti one and am p4rfter 
XPS1 00(C) Kit $ 45,95 


The XPB1 is a telephone transmitter 
ca pa ble of Ira nsmitting to any F M 
receiver up to a 1/4 mile sway. 
Powered by the telephone line it re- 
qu tree no batteries. 

XPB1 (C) Kit , $29,95 


WE ACCEPT VISA, MC, CK, MO TOLL FREE 

COD PLEASE ADD $6.00 DUDhlC DDDCDO 

CALL 1 - 602 - 829-8152 OR rnU/Vfc UtiUtnO 

write for a catalog 1-800-336-7389 


MAIL ORDERS TO: 
XANDI ELECTRONICS 
BOX 25647 

TEMPE, AZ 85285-5647 
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RAINBOW KITS \ LASER KITS 



RADAR SIGNAL 
DETECTOR 

If you think that a sen 
aitive radar detector is a 
complicated piece of 
equipment, take a look at 
this new kit. This simple, 
yet effective, detector 
circuit can be built in 
less lhan an hour and 
can pa tuned lo respond 
to signals between 
50MHz to bGOGHz. It’s a 
tun kit to but Ed and play 
with. A cigarette lighter 
plug Is included Size 
1"x W operates on 9 to 
15v DC, 

KITRSD-1 $12.95 


STROBE LIGHT 

If you need an et tent ion 
getter, or warning light, 
you need the strobe light 
kit. Use It tor emerge noy 
light tor autos, for model 
planes or radio towers, 
Even use it On your bicy- 
cle. Operates on 6 or 12v 
DC and has a variable 
strobe rate. 

KIT ST-1 $8.95 


DIGITAL THERMOMETER 

Have you ever wanted to 
tell temperature changes 
fast A accurately? The 
DT-1 kit will turn your 
digital volt meter into an 
accurate digital thermo- 
meter with ,1 degree res 
olution. It gives you *250 
degree window with a 
range from -40F to 30QF 
degrees. It has a remote 
sensor -25 H ' sq. that can 
be mounted many feet from 
the meter if need be. 

KIT DT-1 $8.95 



BLJNKEY LIGHTS 

Want to attract atten- 
tion? These kits are 
perl act lor decorating 
name tags, lighting up 
your hat, or flashing 
lights for your modaf 
iratns, Some people use 
them to simulate a burg- 
lar alarm for autos. Put it 
in a box, set it on your 
dash end It looks like the 
real thing. Each kit con- 
tains two LEDs that alter- 
nates flashing. Operates 
on a 0v battery. Size 
.5"* ,5" 

KIT RB-2 $3.45 


CAPACITANCE METIER 

This easy to build kit will 
turn your digital volt 
meter Into a CAPACITOR 
METER, Turn that Junk 
box of unmarked capaci- 
tors into a fortune. Meas- 
ures capacitors from 
(2pF to 2.2 uF. Operates 
on a 9v battery. Size 
1.75 "k2" 

KITCA-2 $12.95 


WIRELESS FM MIRE 

Small but rmgnty ,a"xl T ' 
PCS, wili really stomp 
out a signal well over40C 
yds This is a buffered 
wireless mike thai oper- 
ates on 00 to 12C MHz 
FM. Comes complete 
with a microphone, and 
9V battery connector. 
Operates on 6 to 12v DC 

KITWM-1 $12.95 



SUPER SNOOftR-BKj EAR 

Use this BIG EAR ampli- 
fier to listen through 
wails, hear conversa- 
tions across the room. 
Beei up the sensitivity 
with a parabolic reflector 
and hear blocks away. 
Due lo the size, the BIG 
EAR can be hidden about 
anywhere Use the ear- 
phones from a pocket 
transistor radio to listen, 
Makes an ultra- sensitive 
Intercom. Can also be 
used as a general pur- 
pose i.5W amp. We sup- 
ply a mini-microphone In 
the kit. You can also use 
any 9 to 45 ohm speaker 
Operates on 6 to 12v DC. 
Size 1"x1J5" 

KITAA-1 $10.95 



AC LINE MONITOR 
This Is something every 
computer user, photog- 
rapher, or anyone that 
must maintain a safe 
usable AC line voltage 
should have handy. Mon- 
itor the voltage of your 
motor home's 1l0v AC 
generator inside jhe 
motor home. Every tech- 
nician's bench needs 
this item. The AC line 
monitor will indicate, 
with multi-color LEDs, 
what voi tage is be ing 
distributed to your 
equipment at that par- 
ticular outlet. 

KITLMM10 $10.95 




PHONE BUG 

Small but mighty, so 
Small It tit* anywhere. 
TeJephone line powered, 
never needs batteries 
Transmits both sides of 
a phone conversation 
loud and clear, wireless, 
lo any FM radio at great 
distances away. Variable 
tunes 70MHz Eo 130MHz. 
It can also be used to 
make any phone a speak 
er phone. Size 55"xi M 

KIT TEL-B1 $10.95 


t 

* 

¥ Laser Switching Power Supply Kit, input 12V DC .75-L25A, Output 2 to 3 KV 
¥ at 3-4.5 MA, trigger voltage of approx, S-10 KV. Complete with 6.25” x 2,25” 
J primed circuit board, schematic and all the parts. 

¥ LPS-I .$59.95 

1MW Laser Tube. NEW Mini He-Nc 1.125” dia, x 5.75” long, perfect for 
experimenters and laser projects. Works great with above power supply LPS-1 

LIMW-l ..$39.95 

Mirror and Motor Kit— This unique kit allows you to project Lissajous patterns 
on walls and ceiling. Change the pattern by changing the speed of the motors. 
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat 
control to control #1 motor, and high power resistors to use on #2 motor. 

MM-2 $19.95 



PHONE RECORDING 
SWITCH 

This telephone line 
powered switch Is small 
enough to install any- 
where only .9 "x.6". Every 
time someone picks up 
the phone the lape 
recorder will record both 
sides of the conversa- 
tion automatically. Use it 
In your office to record 
all phone conversations 
so you den t lose that im- 
portant address you 
wrote on the back of an 
envelope. 

KtTTEL-SWl $10.95 


BUSY PHONE LIGHT 

Add this little kit to any 
or all of your phones. 
When any extensions are 
in use the LED will light. 
Uses a 9v battery. P.C. 
Board V'xW', Complete 
with etched A drilled 
PCS, all parts and sche- 
matics, 

KIT TEL-LIT-1 $9.95 



12V battery monitor 

Have you ever been In 
your car, boat, or camper 
— you try to start your 
motor but the battery is 
dead? The BATTERY 
MONITOR kit uses the 
cigarette lighter plug 
outlet to monitor the true 
battery voltage Multi- 
color LEDs indicate the 
voltage in tv steps from 
11v to )5v, green means 
great, yellow Is good, 
and red — call the tow 
truck or get out the oars. 
Size L2"Ji1.75" 

KITLM-12 $5.95 


VOICE ACTIVATED 
SWITCH 

This vox can be used to 
operate a tape recorder, 
ham radio, CB radio. Use 
It to turn on an alarm, 
The output can operate a 
load up to lOQma. It will 
operate a relay, lights, 
motor, or LEDs. What 
could you do with a 
sound actuated switch? 
Size 

KIT VOX-1 $6,95 
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* SPECIAL + 

Laser Power Supply Kit LSP-1 
l MW Laser Tube LIMW-l 
Mirror and Motor Kit MM-2 

ALL 3 FOR $99.95 


9V I0GMA rechargeable 
Ni-cad batteries. This 9V 
Ni-cad is truly a 9V not the 
standard 7,2V you're accus- 
tomed to. Use over and over. 


NEW 


. .$4,00 ea. 
10/S29.95 



9V battery charger kit. This kit is a must 
when you buy 9 V N Leads, charges 2 bait cries 
at once. Use on 1 10V AC or with a I2V DC 
cigarette lighter plug which is included. 
Comes complete with parts. P.C~ board, 
housing and schematic. 

CH-9V $19,95 


THIS MANUAL 
CONTAINS ALL 
SCHEMATICS , PARTS & 
P.C, BOARD LAYOUTS 
FOR ALL OF THE 
RAINBOW KITS. USE 
YOUR OWN PARTS TO 
CONSTRUCT ANY OF 
OUR KITS. 


KIT BOOK $14,95 


LIE DETECTOR 

This kit can be great fun 
at panic*. Lie aid an 
audible lone will change, 
the mom you lie the 
more the lone changes. 
When you lie your palm* 
A forehead sweat Thi* 
kit allow* you to meaa 
ure these changes. Only 
a very slight amount of 
change will cause the 
tone to increase In fre- 
quency. Operate* on 6 to 
12v DC Size 

KIT LD-1 $9.95 


$5.00 OFF IF YOXJ 
BUY ANY KIT. 

**★*****★***★**★★*★★★***★** *■**★★★ 

TV NOTCH FILTERS 

OUR TV FILTERS ELIMINATE UNWANTED TV 
CHANNELS OR ANY INTERFERENCE THAT 
ALTERS BOTH THE SOUND AND VIDEO. 


Channels available 2 thru 6 & 14 thru 22 
Specify a specific channel when ordering 

CHOICE 

14E® 

NOTE: An TV Fill** KJli At* A&H Iwwfutfrilaflll fuiWUt only You mult CtiiilA p*Wn* ■ 
man from jn** Imai cj£J* eonvp*ftr b»iVi ui-nj i*n« JtIWr* on y*uf eHHt ijntta 


Please add sufficient postage 
We will accept telephone orders for Visa t Mastercard 



To Order Call 

'MoriwCcnJ: 

MM 

317-291-7262 



lELECTROniC RfllflBOm F| 

6254 LaPas Trail • Indianapolis, IN 46268 
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SBC88A Fn 

CONTROLLER ^ 

*16 OUTPUTS nj 

• 16 INPUTS 6 

• 8 ANAL DC INS 1 

• SERIAL I/O 

• 7 ADDRESSABLE INS I 

• 7 ADDRESSABLE OUTS 

• ON BOARD EPROM PROGl 

• BASIC. C, DR FOURTH 


PAK RAT ELECTRONICS 
P.D. BOX 690073 
HOUSTON , TEXAS 
ZIP 77269 
ASK FOR FREE INFO 

( 713-893-Q313 I 


SIMPLEX REPEATER 


PR “50 SIMPLEX VOICE REPEATER WILL 
YORK AS A VEHICULAR REPEATER OR 
A STAND-ALONE SIMPLEX REPEATER, 
SIMPLY CONNECT THIS UNIT TO YOUR 

existing mobile radio OH base 

UNIT. GREAT FOR HILLTOP OR FIELD 
APPLICATIONS 


PH * 713-893-0313 

FAX - 7L3-5S3-U4& 


HOURS: NOON TO 6:00 MtJN-FRI 9:00-1:00 SAT 


DRAVS ONLY SOfiA OF CURRENT 


DM3050 

METER 

MEASURES i 
•FREQUENCY 
•CAPACITANCE 
•RESISTANCE 

• AMPS 

• HFE 
•VOLTS 
•CONTINUITY 


H STATPDVER 250 

FITS IN THE PALM OF YOUR 
HAND ! 

190.00 ! 

-VI TH CIGARETTE LIGHTER ATTACHMENT 


HOOKUP IS SEMPLE 


GIANT 
SOLAR 
PANEL 
3/4 AMP 
14 . 4 V 
12x36 IN 
44 00 EA 


TERMS 


EVERYTHING 

METER 


SHIPPING AND HANDLING COST VARY AS 
TO THE ITEM YOU ARE ORDERING . 

ALL EQUIPMENT WARSAW TIED FOR 90-DAYS 


me aww 


Whether you order 1 part or 
all 39,504...WIOUSER stocks 

and ...can ship today!! 

CALL... 

ISSSSHIL (800) 992-9943 


SINE VAVE 

INVERTERS 

MODEL 

POWER 

PRICE 

PROUATT ISO 

£50 WATTS 

190.00 

FRO WATT 600 

600 WATTS 

500.00 

TRACE 3012 

£000 VATT 

1090. 

£Qi£ WITH. STANDBY 

ZOOQ..VATT 

_L3 10 

CHARGE controllers 

HDOEL 

CURRENT 

PRICE 

M'B B-AHP 

e amp 

42.00 

M-tG 16-AMP 

16 AMP 

54 00 


' JIV 


THIS ONE DDES IT ALL FOR 


CERTIFIED CHECK , PERSONAL CHECK OR 





A SUPER LL3V PRICE ! 


HONEY ORDER PERSONAL CHECKS HELD FOR 
1 -WEEK BEFORE SHIPMENT. 



60A56 


CIRCLE 261 OK FREE INFORMATION CARO 











V 


%v 




A DIVISION OF MJNC Engineering & Product*. Inc 


ORDER TOLL FREE 

M 1 - 800 - 669-4406 

FAX ORDERS : (818) 912-9598 


DVM-58C w/ 1 Meg DRAM $89.95 

The DVM-58C with its variable length message capabilities can store up to 
16 individual messages for immediate playback to enhance most any 
electronic application or project. Use it to add real voice prompting or 
instructions at an affordable price. 



DIGITAL VOICE PRODUCTS 


DVR-1 2 0M The DVR-1 2GM is a complete digital record/pUyback unit that 
incorporates the DVM-5DC within an AB5 enclosure, including all the 
necessary components requl red for Immedia te use. $ 14 9 . 95 

DVR-240 The DVR-240 is an entirely digital, single channel, looping player, 
which will continuously cycle the entire message without suffering 
from the effects of tape wear and audio degradation. $249.95 

DVM-5805 The DVM-5805 digital voice module is capable of record/playback of 
up to 5 messages from its 32 second DRAM memory. $49,95 

DVM-2804 A compact digital vojee module designed for playback of up to 32 
seconds of prerecorded messages from a single EPROM IQ which 
must be programmed with our DVMP Programming Tool. $49,95 

DVMP The DVMP programming tool is a norvPC based system designed to 
be used with your existing EPROM programmer for the purpose of 
transferring voice data onto EPROM ]Cs that are used with the DVM- 
2804. $495,95J 


r~ 


FLUKE DIMM Series 10 





* AC & DC voltage measurements to 600V. 


FLUKE 10 


FLUKE 11 


FLUKE 12 


Ohms to 40 Meg & diode test 
4000 count digital display. 

Auto & manual ranging. 

Fast continuity beeper. 

Reliable by design. 

FLUKE 11 
FLUKE 12 


FLUKE 10 


$69.95 

$79.95 

$89.95 


We stock a Full Line of X-1 0 Accessories 

* Lamp Modules * Appliance Modules 

* Floodlight Control * Receptacle Module 

* Remote Sirens * Mini Timer 

* Wireless Motion Detectors 

* Wall Switch Modules 

* Telephone Responder 

* Wall Switch Module 

* Burglar Alarm Interface 


X-10 POWERHOUSE (SS5400) 


A wireless 4 piece home security system 
that Installs in minutes without tools or 
wiring. The professional features and re- 
liability of the SS54Q0 can protect up to 1 6 
doors / windows and control up to 8 re- 
motely operated lights simply by adding 
additional X*1 0 FowerHouse modules to 
the system. 


SYNTAX PROTOTYPING PCS 

FOR ALL PC-BU5E5: AT, MULTI, PS, S-1 00, VME, A XT. 
FOR ALL pr-BOAROS: 1C, TRANS, A UNI. 

RADIO COMMUNICATIONS 

MOTOROLA SPIRIT I, II, & lit, & all Ihe KcMiariet 

BATTERIES 

Panasonic Alkaline & NPCd, Power sonic scaled lead- 

ackL 



SECURITY SYSTEM 

Vehicle alarm, PIR, sirens, & home security. 

TESTING EQUIPMENT 

1C Tesler, fluke Meier*. 

DIGITAL VOICE PRODUCTS 

DVM-2&04, DVM-58C, DVM-5805, A more. 

RF TRANSMITTER S RECEIVER 

LX "8-0 RF Transmitter 
RE-99 RF Receiver 


E1208DT 


MAIL ORDERS : 


ELECTRONICS 123 
17921 Rowland Street 
City of Industry, CA 91748 


TECHNICAL SUPPORT 

(818)912-9864 


VISA Mrt? A DISCOVER CREDIT CARDS ACCEPTED 


ALL PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 


FREIGHT CHARGES ADD: 
UPS - Grooiyd 
Second day (blue) 
Next Day (nd) 
C.0,0. ADD: 

CAUF, RESIDENTS ADC; 


S 5.00 
$ 8.00 
SIS. .00 
S 4,00 

8-25% Safes Tax 


CANADIAN ORDERS: 

All orders must be PREPAID by 
check or credit card (VISA, MCj, 

Add a flat rale of US$15.00 for 
shipping and handling by U.S- 
POST OFFICE (air). 
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LogicLab™ Explorer 

The Soft Logic Bench 

NEW! Release 3 

STILL ONLY 

$49.95 


LogicLab Is the first affordable logic simulator 
designed with students and hobbyists in mind 

o NEW! Simulates a 25" X 25" wire wrap board 
o NEW! Online manual & context-sensitive help 


o NEW! Online data sheets for all ICs 


a NEW! Pin-outs available while wire wrapping 


LogicLab gives you the simulated equivalent of: 

o A parts cabinet stocked with dozens of types 
of common 74LS-series and CMOS ICs 
o A 16-channel, 1-nanosecond logic analyzer 
o NEW! Hand-held logic probe 
□ Pushbutton switches and signal sources 
o LED and seven-segment indicators 


Send check or money order to: 

K.E. Ayers and Associates 

7825 Larehwood St. Dublin, OH 43017 


30 day money-back guarantee 
Requires an IBM-PC/XT/AT (or compatible), 640K, 
DOS 3.2 (or higher) . EGA or VGA. and a mouse 


CIRCLE 216 ON FREE INFORMATION CARD 


SUPER NEW FEATURES 
ADDED TO PCB II 


EASY TO USE CAD SOFTWARE 

THE BEST JUST GOT BETTER 


AUTO TRACK NECKING 

This feature will AUTOMATICLLY ADJUST 
the track according to the DESIGN rules you sat. 



Supports true CURVED Tracks. 

GERBEBV1EWING 


Lets you verify your GERBER output on screen 
before sending it to the PC Board house. 


"THE BEST PCB CAD A VAILABLE " 


PCB II - STILL ONLY $149 us!!! 


R4 SYSTEMS Inc. 
P.O.Box 451 
West Hill, Ontario 
Canada M1E4Y9 

(416)399-0943 


Download DEMO from BBS and SAVE $10 on your order 

BBS at 416 289-4554 (2400/8/N/1) 


Free Evaluation Package 
Write or Cali Today 


CELLULAR TELEPHONE 
MODIFICATION HANDBOOK 


How do you reprogram cellular phones? 

• How to have two phones with the same number 

* Descriptions of cellular phone's vulnerabilities 

• Techniques for decoding & changing cellular phones' NAMS 
and ESN’s 

* Where to buy programming devices 

♦ Chip supplier’s phone numbers 

• Instructions on how to change phone numbers on all models 

* Cellular phone manufacturer’s ESN codes 

Complete Manual only $79.95 
M.O. or C.O.D. to SPY Supply 
7 Colby Court Suite 215, Bedford, NH 03110 
(617) 327-7272 

Sold for educational purposes only 
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iAIG Electronic Chemicals 

for Manufacturing, Maintenance & Service! 


3 roGold 

Sold Conditioner & Preservative 

> Protects Gold Surfaces 4 

Base Metals! 

> Improves Conductivity! 
i Forms Protective & 

Anti-tarnish Coating! 

ft Reduces Wear 4 AbrasionI 

> Reduces Arcing 4 RFM 
ft Reduces Intermittent 

Connection Failures! 

roGo!d is specifically formulated to Improve conductivity and protect gold, base metals and 
her precious metal surfaces, 

common problem with gold plated surfaces is that the base metals migrate to the surface due 
i gold's soft and porous nature (dendrite corrosion). Once exposed, bass metals oxidize, adding 
^wanted resistance that Impedes electrical performance. Since gold plated surfaces are thinly 
sated, they are susceptahle to scratching & abrasion, further exposing the base metals, 
roGold, a one step treatment, conditions gold connectors, contacts and other metal surfaces, 
nhancing the conductivity characteristics to efficiently transmit electrical signals, 
ton-abrasive/non -corrosive formula, non-flammable, non -toxic, ozone-safe. 



DeoxIT & PreservIT 

Deoxidizer, Cleaner & Preservative 

• Improves Conductivity 

• Reduces Intermittent 

Connection Failures 

• Reduces Arcing 4 RFf 

• Reduces Wear 4 Abrasion 


Extended Temperature Range, 
-34°C to 200*0 



DeoxIT, a one stop treatment, is a fast-acting deoxidizing solution that cleans, preserves, 
lu bricates and i mp roves conductivity on all m etal surfaces. Te mperature range -34°C to 200=0 . 
Non-flammable, non -toxic, non-corrosive, non-gumming, ozone-safe. 

PrtaervfT, seals, lubricates and preserves metal surface for protection from oxidation and 
contamination. For use on dean surfaces or ones pm-cleaned with DtexIT. Temperature 
range -34 °C to SOCKJ, Non-flammable, non-toxic, non-corrosive, nor -gumming, ozone-safe. 

These new advanced formulas contain improved deoxidizers, preservatives, conductivity 
enhancers, anti-tarnishlng compounds, arcing 4 RF I inhibitors and provide extended tempera- 
ture range. DeoxITs new formulation also prevents dissolved oxldes/contam Inants from re- 
attaching to metal surfaces, providing longer lasting protection. 


Opt 1C AL L effectively deans, polishes 
and eiminates static electricity on optical 
viewing surfaces. OptieALL is also recom- 
mended as a general purpose antistatic 
cleaner on plastic, glass and metal sur- 
faces. 

Static ALL effectively neutrafizes static 
build-up caused tv friction and low humid- 
ity conditions, 

DustALL quickly and safety removes 
dust int and particles from sensitive elec- 
tronic equipment computers, lab equip- 
ment optical grade surfaces and other 
mechanisms and equipment 

FreezALL quickty and safety cools 
circuits to -54C. Locates intermittent com- 
ponents due to heat failure and hairline 
cracks on RGBs, 

Meehan icALL - High Penetrating 
Anti-Corrosive Anti-Tarnishing Cleaner 4 
Lubricant Lubric^ee& Protects, Displaces 
Moisture, Stops Squeaks, Migrates 4 Ccets 
Entire Surface. 

Electric ALL - Rejuvenating Solu- 
tion For Ail Electrical Applications. Cleans, 
Preserves, Improves 4 Protects Connec- 
tions. Removes Corrosion & Oxidation, 
Reduces Wear, Abrasion, Arcing & RFL 
DegTelsALL -Ft* degreasing, deary 
ing and defluxing equipment and parts. 
Removes oi, grease, dirt and contami- 
nants including rosin fkut from PCBs, com- 
pooentsandmetalparts. Biodegradable. 
CAE ON 27 - For sensitive equipment 
applications. For remwalof oil. grease and 
dirt from surfaces. (Freor^TF). 
GABON 28 -Degreaser and cleaning 
liquid removes organic contaminants in- 
cluding rosin fhjx from PCBs, components 
and metal parts. (Freori'TMQ), 

X-10S Instrument Oil - contains 

silicone. Finest quality instrument di for 
use on rubber, plastics and metais. Non- 
gumming, rust inhibiting, long lasting lubri- 
cation. 

X-10 Instrument Oil - Lubricates 

predskm instruments, fine parts and mecha- 
nisms, Use on al metals (gauges, gears, 
clocks, instruments, etc.). Non-gunming, 
rust inhibiting, long lasting lubrication, 




We were having trouble with edge connectors in our manufacturing environment until we tried 
VoG old Wipe f . . . great product * J P p General E ietfric 

'Static and dirt buildup on our CRT screens have always been an annoying problem * We have 
tested many products and find OptlcALL to last considerably longer and work just as well on our 
olasth and metal enclosures . ■ 

A. R,, University of Maryland, College Park, Dept, of Physics & Astronomy 

‘For many years we have been using Cak}‘$ liquid and spray products in the lab for service and 
repair of connectors, switches and potentiometers, t also use their paste products on my boat 
to prevent corrosion from salt water and air.,, fine products for a variety of applications'. 

T. S„ University of California, Lawrence Livermore National Laboratory 

‘Corrosion problems on very sensitive connectors have been an annoying problem for us. We 
have tried many products without success until we tried Caigte DeoxIT. DeoxIT is the only product 
that has worked perfectly. We highly recommend ft\ R. V., Xerox Corporation 


CIRCLE 2B2 ON FREE INFORMATION CARD 


Caig Products ... used by those who demand tht beet! 


Am pax 
Boeing 

Capital Records 
Dieboid, Inc. 

Dolby Laboratories 
General Electric 


Grumman Aerospace 
Hewlett Packard 
Honeywell 
IBM 

John Fluke Mfg, 
McIntosh Labs 


Motorola 

RCA 

Switch craft 
Texas Instruments 
Xerox Corp. 

. . , and Many Mora 



16744 W. Bernardo Drive, 
San Diego, CA 92127-1904 

— - w. Phone: (619) 451-1799* 

LABORATORIES, INC. (S ,L ' „„ 
’Environmentally Conscious’ FAX. (619) 451-2799 
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We Sell QUALITY PARTS » We Have DISCOUNT PRICES • We Ship FAST 



Switching Power Supplies I 12.6 Vet 2 Amp X former 



50 WATT 

Computer Products #XL40-8301 
Input: 115/230 Vac 
Output; -12 Vdc# 0.2A 
12 Vdc# 2.0 A 
5.1 Vdc # 3.5 A 

Switching power supply. Regulated. 
6,30" X 3.93" X 1,9" high, 

CAT# PS-51 $15.00 each 

74 WATT 

Open frame switching power supply. 
Input: 120/240 Vac, 

Output: 5 Vdc @ 4.0 Amp. 

12 Vdc# 4,5 Amp. 

5,85" X 3,28" X 2,25". 

Must be tested under load. 

CAT# PS-74 $20,00 each 

76 WATT 

Computer Products # XL50-8601 
Input; 115/230 Vac 
Output: - 1 2 Vac # 1 .0 A 
12 Vdc# 1.0 A 
5 Vdc # 6.0 A 

Regulated switching power supply. 
7,75" X 4. 25" X 1 ,78" high 
CAT# PS-76 $20,00 each 

10 WATT 
Enclosed 
Switching 
Power Supply 

Input: 1 17 Vac 
Output: 

+5 Vdc # 6 amps 
-5 Vdc # 1 amp 
+12 Vdc @ 3 amps 
- 12 Vdc # 3 amps 

Regulated switching power supply. Over- 
load and short-dreuit protection. Voltage 
adjustment trimmer. Fused. Requires stan- 
dard I EC type power cord. 14" color coded 
wires terminated by molex-type connectors. 
B lack =g round, Red- +5, Green =-5. 
White^+12, Blue^-12. 9.62" X 3.5" X 2.22" 
vented aluminum chassis, 

CAT# PS-50 $22.00 each 





Same as Mouse r 
# 41FGQ20. 

12.6 Vet, 2 Amp 
power transformer, 

2" X 2.35" X 2.10“. 

2.90" mounting centers. Pigtail leads 
CAT# TX-122A $4.00 each 
10 for $37,50 


Switches 


Heavy Duty Reed Switch 


No specs available, but this glass encapsulat- 
ed reed switch is larger than most we h ve 
seen. Single pole, normally open. Glass 
body is 2" long. Leads and contacts are O.r 
wide metal. CAT# FtSW-6 75® each 

Mini PC Pushbutton 

Alps # 15 Very tiny SPST, 
normally open, pc mount 
pushbutton switch. 0,235" 
square X 0.35" high. No pushbutton cap avail- 
able. Ideal for circuits requiring inexpensive 
switches were looks are not important. 

CAT# PB-39 5 for $1.00 


INFRARED Remote 
A.C. SWITCH 





This infrared remote control device lets you 
turn on/off lamps, appliances or other 120 Vac 
devices using an IR transmitter similar to the 
one on your TV or VCR. Originally designed 
for use with a hydromassage unit, these trans- 
mitters and receivers will apparently operate 
most A.C. devices with 2 prong non polarized 
plugs. Not recommended for use with heat- 
ers, Requires a 9 volt battery (not included), 
CAT# R<M $9.95 * 2 for $17.00 



DOLLAR BILL SWITCH 


We sold out of these 
popular dollar bill 
switches last year, 
but now they're back! 

Insert bill into chute. 

Magnetic head and 
infrared sensors 
analyze bill for 
authenticity and 

position, if anything is wrong it kicks the 
bill back. If good, bill passes through the 
chute and a 5 volt current Is switched. Will 
pass any size U.S. bill. It cannot differen- 
tiate between $1, $5, $10 etc. Operates 
on 12 vdc. Solid metal housing 5.32" x 
4.1" x 5,21 * high. Chrome dollar chute 
extends 1 .34" in front. Removed from new 
equipment. Guaranteed. 

CAT# DS-2 $25.00 each 


Electroluminescen t 
BACKLIGHTS 



At last! A low cost electroluminescent glow 
strip and inverter. These brand-new units 
were designed to backlight small LCD TVs 
made by the Citizen Watch company. The 
inverter circuit changes 3 or 6 Vdc to ap- 
proximately 100 Vac, the voltage required 
to light the glowstrip. Luminescent surface 
area is 1 .7" X 2,25", The strip is a salmon 
color in its off state, and glows white when 
energized. The circuit board is 2,2" X 1*. 
Glow strip and circuitry can be removed 
easily from plastic housing. Idea! for spe- 
cial lighting effects and backlighting. 

Citizen# 92TA operates on 3-6 Vdc 

CAT# BLU-92 


$3.50 each 


10 for $32.00 


LARGE 

QUANTITY 
AVAILABLE 
100 for $275.00 


TOLL FREE ORDER LINES 1-800-826-5432 

FAX (818) 781-2653 • INFORMATION (818) 904-0524 

Minimum Order $10,00 * All Orders Can Be Charged To Visa. Mastercard Or Discovercard • Quantities Limited * 
California . Add Sales Tax * Shipping And Handling $3.50 For the 48 Continental United States - All Others Including 
Alaska. Hawaii, P.R And Canada Must Pay Fail Shipping * No C.O.D. * Prices Subject to change without notice. 
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We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST 



J C Board w/Rf Modulator 
( and lots of other parts) 


HIGHEST QUALITY METAL CASSETTES (Erased) 



We recently received a load of these 
PC boards which contain, among other 
things, a RF modulator. With a little 
desoldering you should be able to 
liberate a working unit from the board. 
Also contains a 7805T voltage regulator 
with a couple of heatsinks, 20 ICs, ca- 
pacitors, resistors, diodes and connec- 
tors. No hook-up information available 
on the modulator. 

CAT# VMB-1 $2 75 each 


RELAYS 


A GREAT DEAL on 10 Amp 
Solid State Relays 

10 amp solid state relays, 
removed from equipment 
and tested. Control voltage. 

3-32 Vdc. Load: 10 amps up to 250 Vac. 
Standard “hockey-puck" size: 2.27" X 
1 .72“ X 0.95". UL and CSA listed. 
CAT# SSRLY-1 1 U $8.25 each 
10 for $80.00 

5 Vdc Latching Relay 

Omron # G6EK-134P-ST-US 5VDC 
Tiny, DIP compatible, 
dual-coil latching, SPDT 
relay. 5 Vdc, 123 ohm coils. 

Contacts rated 2 amps @ 30 Vdc. 0.62" 
X 0.38“ X 0.3" high. Sealed black case. 
TTL compatible. UL and CSA listed. 
CAT# LRLY-3 $1.75 each 


0030 




Premium quality metal tape in C-60 cassettes (30 or more per side). 

One of the finest "brand-name" tapes on the market, in durable, dear 
plastic transport mechanisms. Recorded and bulk erased, the 
record-protect tabs have been removed and therefore, need to be 
taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape. 
If your cassette deck has a "metal" setting you will hear the difference. A real bargain! 

cat# c-6oom $i .25 each 

10 for $10.00 

CASSETTE STORAGE CASE 

Black, unbreakable plastic audio 
cassette storage case. 

CAT# CBOX 5 for $1.00 • 100 for $15.00 



CABLE TIES 

Cal# 

Approx. 

Min. Taoall 

Color 

Max. 

10 

100 

1000 


Langth 

Strang #t 


Bondi* Dla. 




TR-400 

4" 

18 lbs 

neutral 

15/16" 

.30 

$250 

$15.00 

TR-400B 

4" 

18 lbs 

black 

15/16“ 

.35 

$3 00 

$17.50 

TR-600 

6" 

30 lbs 

neutral 

1 1/2" 

.50 

$4 00 

$30.00 

TR-600B 

6" 

30 lbs 

black 

1 1/2" 

.50 

$4.00 

$30.00 

TR-800 

8" 

50 lbs 

neutral 

1 3/4" 

.60 

$5.00 

$40.00 

TR-800B 

8" 

50 lbs 

black 

1 3/4" 

.70 

$6.00 

$50.00 

TR-1100 

11“ 

50 lbs 

neutral 

3" 

.70 

$6.00 

$50 00 

TR-1100B 11* 

50 lbs 

black 

3" 

.80 

$7.00 

$60.00 

TR-1500 

15" 

50 lbs 

neutral 

4" 

$1.00 

$8.00 

$70.00 

Heavy-duty 1 5" cable tie. 





TR-1500HD 15" 

120 lbs 

neutral 

4 1/4" 

$1.50 

$12.00 

$100 00 



D.C. Wall Transformers (all are 120 Vac) 



Volts 

Amps 

Plug Style 

Center 

Car# 

Price 

Style 

4 Vdc 

70 ma. 

2.5mm co-ax 

negative 

DCTX-470 

$2.00 

C 

6 Vdc 

200 ma. 

1 .3 mm co-ax 

negative 

DCTX-621 

$2.25 

C 

6 Vdc 

300 ma. 

2.1 mm co-ax 

positive 

DCTX-632 

$2.75 

C 

7.5 Vdc 

400 ma. 

1 .3 mm co-ax 

negative 

DCTX-754 

$3.25 

C 

8.3 Vdc 

10 ma. 

battery snap 

DCTX-8310 

$1.50 

C 

9 Vdc 

200 ma. 

2.1mm co-ax 

positive 

DCTX-920 

$2.75 

C 

9 Vdc 

300 ma. 

2.1 mm co-ax 

positive 

DCTX-932 

$3.00 

C 

9 Vdc 

300 ma. 

2.5mm co-ax 

negative 

DCTX-931 

$3.00 

C 

10 Vdc 

500 ma. 

2.5mm co-ax 

positive 

DCTX-1050 

$3.50 

C 

12 Vdc 

100 ma. 

2.1mm co-ax 

negative 

DCTX-1210 

$2.50 

C 

12 Vdc 

500 ma 

2.1mm co-ax 

negative 

DCTX-125 

$4.50 

C 

12 Vdc 

800 ma 

2.1mm co-ax 

positive 

DCTX-1281 

$5.25 

C 

12 Vdc 

1 Amp 

none 


DCTX-121 

$6.50 

A 

14 Vdc 

700 ma. 

1.3mm co-ax 

negative 

DCTX-1470 

$5.25 

C 

15 Vdc 

400 ma. 

2.5mm co-ax 

negative 

DCTX-1540 

$4.50 

A 


11" X 4" Glow Strip 


11 " X 4" electroluminescent 
glow strip. Great for control 
panel backlighting or spedal 
effects lighting. Operates on 
120 Vac. Salmon color. 

9" long wire leads. 

CAT# GS-1100 
$5.25 each 



Powerful Magnet 


Powerful neodymium 
rare-earth magnet. 

Originally for use in 
permanent magnet 

d.c. motors. Irregular shape. Approximate 
dimension: 1 1/4" x 3/4" x 1/2" thick. 
WARNING - Don’t put your hand 
between magnet and metal objects. 
CAT# MAG-2 $7.50 each 



Style A 


Style 


CALL OR WRITE FOR OUR 

FREE 60 PAGE CATALOG 

WITH OVER 4000 PARTS! 
OUTSIDE THE U S A. PLEASE SEND 
$2.00 POSTAGE FOR A CATALOG 


TOLL FREE 
PHONE ORDERS 

1 - 800 - 826-5432 


MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. Box 567 

Van Nuys, CA 91408-0567 


CIRCLE 296 ON FREE INFORMATION CARD 
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HITACHI 


MODEL # 
Y-212 

REGULAR 

$525.00 

SALE 

$399.95 


FUQCL 

DESCRIPTION 

REGULAR 

SALE 

Y*Z 1? 

20 Wi, Dull Channel 

525.00 

399.95 

¥-660 

60 MHz, Dual Channel. Delayed Sweep. 
CRT Readout 

1345.00 

1045,95 

Y-66SA 

60 HHz, Dual Channel. Delayed Sweep. 
CRT Readout, Cursor*, Counter 

1545.00 

12S5.95 

V- 1060 

100 MHz , Dual Channel, Delayed Sweep, 
CRT Readout 

1645.00 

1366.95 

Y- 106SA 

100 MHz, Dual Channel, Delayed Sweep, 
CRT Readout, Cursors , Counter 

1895.00 

1645, 95 

DIGITAL STORAGE OSCILLOSCOPES 



VC-6023 

2 Ch, 20 mi, 20 HS/Si 2 ft/ch, 

RS-232 w/HPGL support 

1895.00 

CALL 

YC-G024 

2 Ch, 50 MHz, 20 HS/s, 2 ft/ch, 

RS-232 w/HPGL Support 

2195.00 

FOR 

YC-60ZSA 

2 Ch, SO MHz, 20 MS/s, 50 MHz Repet- 
itive sampling, 2 ft/Ch, frequency 
counter, RS-232 w/HPGL support 

2695.00 

PRICE 

VC-60454 

2 Ch, 100 Hiz, 40 MS/s, 100 Wz equiv- 
alent sampling, 4 ft mea, frequency 


QUOTES 


counter, RS-232 w/HPGL support 

3295,00 


YC-6145 

a Ch, 100 mi t 100 HS/s {1 ch), 4 ft 
hh, counter, RS-232 w/HPGL support 

4395.00 


YC-615S 

2 Ch, 100 MHz, 100 MS/s (2 ch), 4 ft 




nea, counter, RS-232 w/HFGL support 

3595,00 



PRINT 




Products Inlarnattortal 

8931 Brook vi He Rd, Silver Spring H) 20910 
800-638-2020 * 301-587-7824 * FAX 800-545-0058 



In-Circuit And Out-Of*Circuit 1C Tester 

MODEL REGULAR SALE 

560 Special $3500.00 $2595.00 

* Includes AK-560 User Program- 
mable software, ($495 value), 
and model #2520 Digital Stor- 
age Scope, ($1493 value), at 
NO CHARGE!!! 

560 $3500.00 $1995.00 

* Includes AK-560 at no charge! 

2520 $1493.00 $ 695.00 


PRINT 




Pro dual a Inlet* national 

8931 Brookville Rd, Silver Spring W 20910 
800-638-2020 * 301-587-7824 * FAX 800-545-0058 


CIRCLE £64 ON FREE INFORMATION CARD 


CAD (Circuit Analyzer & Designer) VERY AFFORDABLE BREADBOARDS 


These CADs have everything you need to design, test and analyze 



Ml..., n i 


TD 107 $ 1 59 95 TA 102 $ 149 ” 


Built-ins include: 

• regulated +5VDC a ±12VDC 

• IHz/IKHz/IOOKHz clocks 

• logic probe 

■ 0.5Hz/500Hz pulse generator 

• 8 data switches & B logic LEDs 

■ 2 complementary logic switches 

■ 3 breadboards (1380 tie-points) 
expandable to 2020 tie-points 


Built-ins include: 

• regulated, variable ±15VDC 

• 1 5VAC and 30VAC supplies 

• sine, square & triangular wave 
generator (200Hz-200KHz) 

• 1 K fi and 1 0OK Q potentiometers 

• speaker 

• 3 breadboards (1380 tie-points) 
expandable to 2020 tie-points 


Mode! Contact Bind’g Acces. Your 
No. Points Posts Panel Cost 




BB100 

100 

0 

no 

$ i“ 


jra 1 

BB640 

640 

O 

no 

$ 4 JS 

j*:P: 


BB740 

740 

0 

no 

5 4" 



BB840 

640 

0 

no 

$ 5 49 


ill 

BP605 

1,620 

4 

yes 

$19* 

I. 

»- . i 

BP610 

2,230 

4 

yes 

$24” 

m 



8P605 


BB100 




BBC 40 


BBS 40 


DIGITAL CLAMP “AMP-VOLT” METER 


Fax, call or circle response card for FREE catalog. Minimum order $25; 
minimum S&H $5 ($8/unft for CAD); CA customers add sales tax; POs 
OK for qualified accounts; send order with check or money order to: 
JPC International, Inc. 

WTJ M P.O. Sox 55, Agoura Hills, CA 91376 
Tel: 818/707-1514 • Fax: 818/707-7327 


Unique clamp-on voltage test lead 
design makes measuring voltage 
just as easy as measuring current. 

MC 500 $ 74 95 

• measures up to 300 Amps AC, 
750 VAC and 2K ohms 

• ruggedized construction 

• continuity beeper 

• data hold 

• hard leather carrying case 

• overload protection 

• low battery indicator 


clamp-on 
voltage test 
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QUALITY TEST EQUIPMENT 
AFFORDABLE PRICE 


ALFA ELECTRONICS 



DMM 2360 

$129,95 

DMM + LCR Meter 
Most Versatile DMM 
Inductance: ipH40H 
Capadtencs: 1pF-4QjiF 
Frequency: 1Hz - 4MHz 
Temperature: - 3Q2T 

l£tf c Teat: 20MKz 
Diode, Continuity 
Vo I, Amp, Ohm 
3999 count ***** 

Peak Hold 
Auto power off 


V-. 


1. 1 ' , 

.... i .... 




®) ® . ® 


DMM 175A $67.95 

DMM with 20 MHz 

Frequency Counter 

Most popular DMM 

Freq. Counter 1 Hz~2QMHz 

XV .ImV'IOGQV 

ACV t mV'TSOV 

AOADCA 1mA 10A 

R .Ift SOOOMQ 

Cap 1pF-20pF 

TTL Logic test 20 MHz 

Transhtor HFE test 

□lode lest 

LED test 

3 14 do* display 

IQ Me Impedance 



Fluke Multimeter 

Flute 70 II $82 

Fluke 73 It $87 

Fluke 75 I! $125 

Fluke 77 II $145 

Fluke 79 II $185 

Fluke 83 $215 

Fluke 85 $256 

Fluke 87 True RMS $285 

Fluke 88 Automotive $359 

Fluke 88 $419 



LCR Meter 814 
$199.95 

The Best Handheld 
LCR 

led uctanoe fl, 1 ;iH-200H 

Capacitance .0. 1pF-2Q,DQ0pT 

Resistance:! mQ-20Ma 

1% basic accuracy 

Dissipation lector ind cates leakage 

in capacitor and Q factor in Inductor 

Zero adjustment to reduce parasi- 

bes from test fixiuna 

Very good for high frequency RF 

and surface mourtf components. 



LCR Meter 195 
$119.95 

Very popular LCR 

Inductance:! 

Capacitance $.1 pF-200 pF 
Resltia nee 0.0 1 fl-20MO 
Basic accuracy: R : 1 %, C2% 
L3% 

Test frequency 1 kH i 




® Hi |s^ ® 



Capacitance Meter 
7705 $57.95 

0.1 pF ZO.OOOjiF in 9 ranges 
0.5% basic accuracy 
Zero adjustment ± 2QpF to compen- 
sate paras H>cs from test Ifrlure 


Also Available: 

Heavy duly DMM 
AC/DC clomp motor 
THerrnofnetec, lux motor 
pH motor, Logic probo 
High voiiago probe 
BC oiclliaiof 
Electronic scale 
R»qu»r>cy counter 


mro 



it m i 


m+i :t? i 


* « 


o 


20 MHz Oscilloscope with Delay 
Sweep PS-205 $429.95 

Dual Trace, Component test, 6* CRT, X-V Operation, TV 
Sync, Z Modulation, CH2 Output, Graticule Ilium, 2 probes 
xl, xIO. Best price with delay sweep. 

PS-200 20MHz DUAL TRACE $339.95 

PS -4 05 40MHz DELAY $549.95 

PS-405 60MHz DELAY $769.95 


20 MHz Digital Storage 
Oscilloscope DS-203 $769.95 

Swfcchabte between digital and analog 
2 K word per channel storage 
Sampling rale: 10 M sample /sec 
a b* vertical rasolutton £5 Laf&tfv) 

Expanded Hmebase lOmsrfdtv - 0.5 sWnr 
Refresh, Roll, Save aN, Save CH2. Pre-Trig 
Rutter Control 


l __ 


0 0 


# i: 


Q 

O 


Power Supply 
PS-303 $169.95 

0-30 VDC , 0-3A output 
0.02% + 2mV Rne regulation 
G.02% + 3mV load regulation 
1 mVrms noise and ripple 
Short circus and overload protected 


4 * 


Power Supply 
PS-1610 $299.95 

0-16 VDC , 0-1QA output 
Consent volage L contiari curreni mode 
0.2%+2mV lira regulation 
0.04% +2mV bad regulation 
1 mVrms noise and ripple 
Short circuit and overbad protected 



#• = 


RF SIGNAL 
GENERATOR 
SG-4160B $124.95 

100 kHz-1 50MHz slnewave to B 
ranges 

Oupui IQOmViTra to 35 MHz 
Internal ikHz, External 50Hz-20kHz 
modulation 


RF SIGNAL 
GENJCOUNTER 
SG-4162AD $234.95 

Generates RF signal same as SG- 
41606 

Frequency counter 1Hz -150MHz 

Sensitivity <5QmV 

For internal and external sources 


AUDIO GENERATOR 
AG-2601 A $124.95 

10Hz - 1MHz in 5 ranges 
Output: 6 Vim sine, IQVp-p square wave 
Synchronization: 13% of osdOatbn fre- 
quency per Vrms 

Output distortion: 0.05% 500Hz - 50kHz 
0.5% 50HZ - 500kHz 
Output Impedance: 600 ohm 


AUDIO GENJCOUNTER 
AG-2603AD $239.95 

Generates audio signal same as AG- 
2601 A 

Frequency counter 1 Hz- 1 50MHz 

Sensitivity <50mV 

For internal and external sources 


FUNCTION GENERATOR 
FG-2100A $169.95 

02 Hi - 2 MHz In 7 ranges 
Sine, square, triangle, pulse and ramp 
Output: 5mV-20Vp-p 
1 % aaonion, DC offset ± 10 V 

VCF: 0-1 OV control frequency to 1000:1 

FUNCTION GENJCOUNTER 
FG-2102AD $234.95 

Generates signal same as FG-2100A 


Frequencycounier 4 dels 
Feature TIL and CMOS 


output 


SWEEP FUNCTION 
GENJCOUNTER 329.95 

0,5MHz to 5 MHz 

Sweep: Un tOTllog 10:1 20mS to 25 
AM Modulation 

Gated Burst, Voltage Corirol Generator, 
Generator Control Votage & 6 digit Counter. 


ALFA ELECTRONICS (800) 526-ALFA/ (609) 275-0220 }5 DAY MONEY BACK GUARANTEE I YEAH WARRANTY 

Dn FAX: (609) 275-9536 WRITE FOR FREE CATALOG. PfUCES SUBJECT TO CHANGE 

r * U ‘ dUA dUtrtf Krmceion, m Utm Visa T Master Card, American Express, COD, Purchase Order Welcome 
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MIXED-MODE 
CIRCUIT SIMULATION 


ENTER THE FUTUREOF ELECTRONIC DESIGN! 
TopSPICE' 

The affordable, 

True Analog/Digital/Behavioral 
Mixed-Mode Circuit Simulator for PC 

• Simulate circuits containing any combinatioh of 
analog and digital components. • Complete SPICE 
analog simulator with extended syntax. • Fully 
integrated event-driven logic simulator. • Analog 
Behavioral modeling using arbitrary equations, 
Laplace transforms and look-up tables. • Analog and 
digital model libraries. • Graphics post-processor. 
* Comparable to professional systems costing 
thousands more! 



PENZAR 

DEVELOPMENT 
P.O. Box 10358 
Canoga Park, CA 91309, (818) 594-0363 


To order your copy call 
800-272-0674 
Fax (818) 340-6316 


pH CABLE T.V. 
DESCRAMBLERS 
FALL SALEZS 


QUANTITY 


ALL Brands 
Available 

20 


SB-3 iii»Eii6g 57 53 47 

TB-3 M/1M I78 58 54 48 

FTB-3 WmM 73 59 55 49 

SA-3 M'Wtb 59 55 49 

JERROLD DPV7 CALL CALL CALL CALL 

PANASONIC 87 74 69 65 

ZENITH CALL CALL CALL CALL 


Dealer Pricing subject m change 

MONEY BACK 
GUARANTEE 

Please have MAKE and MODEL used in your area when calling. 
Anyone Implying Thett ol Service Will be Denied Assistance. 

We Have The Best SERVICE AFTER THE SALE 


CNC Concepts Inc. ho mn. sales 
P.O. Box 49503 
MPLS., MN 55449 

1 - 800 - 535-1843 


onhtl 


CODE RES992 



POWER SYSTEMS a, ui 


accessories , 


ALL SYSTEMS INCLUDE. 


QUALITY 

IBM™ 

PC/AT COMPATIBLES 


f 

Motherboard 

* 1 3.5" 1.44 MB Floppy Drive 

* 2 Serial Ports 

* Mouse 

* 

RAM 

* 1 5.25" 1.2 MB Floppy Drive 

* 1 Parallel Port 

* Windows™ 3.1 

* 

Case 

* 1 105 MB Hard Drive (IDE) 

* I Game Port 

* DOS 5.0 

* 

Power Supply 

* Hand Drive Controller (IDE) 

* 14" Monitor 

* FCC Approved 

V. 

Keyboard 

* Floppy Drive Controller 

* Video Card 

* 1 Year Warranty! 


Technical 
Assistance/ 
Custom 
Quotes 
VIA FAX 


Most configurations available on 
request! Choice of desktop or 
mini -tower case. Additional RAM 
available on at! systems! 


MOTHERBOARDS 

ECS 

386SX-25 
386DX33 (I2SK) 

486DX-J3 (I28K) 
EiOSTAR 
286-20 
3S65X-25 
386DX-33 (64K) 

4B6-DX33 (64K) 


5649 

$109 

SI7u 

5515 

5629 


IMX9-SO SIMM 
IMX9-TO SIMM 
IMX9-60 SIMM 
4MX9-70 SIMM 
256KX1- SO DRAM 
IMXI-80 DRAM 
64KX4-8Q DRAM 
256KX4-80 DRAM 



Y XDEO CARDS 

OAK 037, 800x600, 256K 539 

OAK 067, 1 024x768. 5I2K 576 

PARADISE 1024x768. 256K 576 

PARADISE 1024x768 , 512K 586 

PARADISE 1024x768. 1M 5109 

PARADISE 1024x768, IM, NI 5115 

MENTOR 1024x768. IM (ET400) 5125 

MONOGRAPH ICS CARD 522 

MONITORS 

SVGA, 1024x768, 28DP. NI 5364 
SVGA, 1024x768, ,28DP, INT $J25 
SVGA. 1024x768, .39DPJNT 5265 
SVGA 17*, 1280x1024 5945 

MONO 14’ AMBER 5119 

KEYBOARDS 

FUJITSU 4700 TACTILE 
UTEDN SOI TACTILE 
UTEON 101 MECHANICAL 544 

POWERGY 

1 582 1 54 th ST. EAST 
Sumner, Wa* 98390 

All bran 


386SX— 25 


386SX— 25 ' 


386DX-33 


3S6DX-33 


486DX-33 


4S6DX-33 ^ 

SVGA M«ui« 


SVGA Monitor 


SVGA Mocul ac 


SVGA Monitor 


SVGA Monitor 


SVGA Monitor 

<1024x763, .39DP) 


(10(24x768, ,28DF> 


(1024x768, .39DF) 


<1024x768, .28DF) 


(1024x768, MV) 


(1024x768, .280?) 

2 MB RAM 


4MB RAM 


2MB RAM 


4MB RAM 


2MB RAM 


4SfB RAM 

$!454 , 


tlM6 , 


L s ‘ 614 . 




_ *1974 , 


i_^rj 


545 

546 
548 
5155 
52.15 
54.95 

53.25 

55.25 


549 

538 


LDCARD& 

PARALLEL 516 
SERIAL 521 

AX' IO (2571 JVIG) 524 
2 DRIVE FDC 533 
4 DRIVE FDC 539 
MULTI-AT/IQ 542 
([DE/FDC/2S^ EP^IG) 

PRINTERS (BROTHER) 
HL-I0V LASER 51399 
M-1309 MATRIX $189 
M-1324L MATRIX 5289 
M-1924 MATRIX $6*9 
CASES 

DESKTOP WjTS 586 
MINI TOWER W/PS 596 
MED TOWER Wj'PS 5 1 69 
FULL TOWER WPS 5139 


FLQPPr DRIVES 

3 5" 1.44MB $63 
5,25- l SMB 563 
FD-506 DUAL SI79 


T A PE DR IVE S 

IRWIN 120 STD, 5209 
IRWIN 250 STD, 52'N 
IRWIN 120 PLUS 5279 


MISC, 

SX-25 NOTEBOOK PC $1799 

DOS 5,0 569 

WINDOWS™ 3 1 UPGRADE 549 


CP B OMS 

CHINON CDS 431 INT. 5399 
CHI NON CDY 431 EXT, 5529 

MODEMS 

2400 BAUD INTERNAL 536 

2400 BAUD EXTERNAL S7V 

2400 INT WVSEND-'RCV FAX 5139 
9600 EXT W'SEND/RCV FAX 5259 
14400 EXT W-'SEND/RCV FAX 5319 


SCANNERS 

GENIUS GS4003 5L2I 
GENIUS COLOR 5439 


POWER SUPPLIES 

XTAT 552 

BABY TOWER 552 
FULL TOWER 563 
MINI DESKTOP 554 
AT 556 


cerr 

5X20 5119 
5X25 5I4J 
DX1S 5163 
DX33 5185 


CYRIX 

520 5129 
525 Si 49 
DLS 5179 
D33 5189 
D40 5199 


9i00AM-5 :00PM 
PACIFIC TIME 
MON.-FRL 


UARDDRIYES 

LIXA1B IDE 5329 

COMB IDE 5389 

210MB [DE 5569 


MlCJEiPQINTING DEVICES 

GENIUS CUX-ES 529 

MOUSE W WIN DOWS™ 3,1 BUS 589 

MOUSE WrWlNDOWS^ 3.1 SERIAL 58* 

GENIUS 1 2 12B TABLET 5299 

W* aeoepl VISA, MASTERCARD, Money Ordaa, prepaid cuhicn. personal or company check (allow 7-10 to 
clw). Ciutonun irt nuifini of my pricA change* it time of purchase - Shipping handling charge* eHrs Sc vary *rth 
weijhl and JocWiOil, Normal *htppulg vi* UPS Grcund or Blua, uauaUy within 7 d*ya. Washington resident* add 7J* 
bjIm lu, FAX cxden gladly iccepfwt!' VISA/M ASTERCARD order subject h> 3,5 ft Surcharge. Availability It p™« 

*re the Iradematki and regtutfad Iradanvka of the*r respective eompuuM. For your pnotrcMion. WE ALWAYS 
CHECK FOR STOLEN CREDIT CARDS. Dcfectivu hmdwira rcplj«xL7rpair«i M the drartkx i of POWERGY. W 0 Jo not allow iHmdvfKlive return. Wr 
reserve the right to substitute a product of equal of greater value <t quality in the wmt of a shortage. Oden cancelled before shipment subject to a (5$ 
natoe king fte POWERGY is NOT RESPONSIBLE for typographical a™. We if II only QUAUTY ITEMS 

QNLY:206-399-7038 FAXfORDERS/QUOTESl:2Q6~878.»3796 
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ON STAFF 



IN FO;2 06-8 63- 5 939 ORDERS 
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Standard Features - Models 92, 93, 94 & 95 

> DC/AC VOLTMETERS * AC/DC CURRENT • OHM METER 
l FREQUENCY COUNTER to 4 MHz • AUDIBLE CONTINUITY TESTER | 
i DIODE TESTER * MAX/MIN AVERAGE MEMORY RECORD 

> RELATIVE MODE • 10A HIGH-ENERGY FUSE PROTECTION 
t DATA HOLD • AUTO SLEEP a AUTO POWER OFF 


auto 

power ojf 


tCR-Hz-dBirTI 


.aA-niA-Lx COM 

f 


y-ti-Hz c> 


PERFORMANCE"" 
Modtl 92 # 9901 09 

*119 ss 

DIAGNOSTIC *" 
Modal 93 # 990110 

*149 95 

ENGINE ANALYZER 
Modal 95 #990112 

$19995 


th above Standard Faaturaa plus 
WATER RESISTANT [92 A 94 Models only), 

2 YEAR WARRANTY, YELLOW HOLSTER, 
PROBES, BATTERY, FUSE, STAND 

Complete rift Standard 4 Modal 92 Faatura* plus 
LOGIC PROBE, CAPACITANCE TESTER, 
TRANSISTOR TESTER, TEMPERATURE 
TESTER A K-TYPE PROBE, HIGH VOLTAGE I 
WARNING BUZZER 

Complete wlih Standard £ Modal 92 Faaturaa plus 
TEMPERATURE. TACHOMETER & DWELL 
ANGLE TESTER. DUTY CYCLE, 10 MEGA 
OHM IMPEDANCE, ANALOG BAR GRAPH, 
K-TYPE TEMP PROBE, ALLIGATOR CLIP 
TEST LEADS, INDUCTIVE PICKUP CUP. 

6* TEST LEADS A CARRY CASE 


m — J 

KELVIN TRUE RMS ' lus 94 


12 INSTRUMENTS tN ONE - DC VOLTMETER, AC VOLTMETER, 
OHM METER, AC CURRENT, DC CURRENT* DIODE TESTER, AUDIBLE 
CONTINUITY TESTER, dBm, FREQ COUNTER, CAPACITANCE METER, 
INDUCTANCE METER, LOGIC PROBE W 95 

I wv7 SKtf* 

OOWES COMPLETE WITH 

YELLOW HOLSTER, PROBES, 
BATTERY, FUSE, STAND 


GJ% ACCURACY 
on DC Vo Hugos 


10 MEGA OHM IMPEDANCE 
RELATIVE MODE / DATA HOLD 
MAX/MIN AVERAGE MEMORY RECORD 
10A HIGH ENERGY FUSE PROTECTION 
AUTO SLEEP 1 AUTO POWER OFF with Bypass I 


This meter Is designed in 
accordance with relevant safety 
requirements as speeded In IEC- 
343. UL-1244 and VDE-0411. 


Standard Features 


Models 100, 150, 200 & 400 


• AC a DC VOLTAGES • DC CURRENT • RESISTANCE 

• CONTINUITY TESTER - Buzzer • DIODE TEST • 3 1/2 Digit LCD 

• LOW BATTERY INDICATOR • ACCURACY -W- 0.5% RDG 


I afl'ni 


umn 








3959 


AUTO 




Lh* 


' • 


kMQ' 


I 


BATTERY TEST TRANSISTOR hFE TFLANStSTOR HFE 
BATTERY TEST CAPACITANCE 


KELVIN 
i 990087 

100 Basic 


KELVIN 
# 990090 

150 Basic* 


AGOC CURRENT 

KELVIN 
#990091 
200 Advanced 


*19“ $ 29 95 $ 39 95 


£>MHzFREQ 
COUNTER 
ACCC CURRENT 
CAPACITANCE 
LOGIC TEST 
TRANSISTOR N=E 
LED TEST - 
VER#YQOOOeAD 
KELVIN 
#990092 

PRO 400 

* 69 95 


dm m heitiye dc/« 
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A COMPLETE DEVELOPMENT SYSTEM FOR 
THE 8031 FAMILY OF MICROCONTROLLERS 

A Price-Performance Breakthrough,,, 

READS (Rlgal's Embedded Applications Development System) 
with the R-31 J board provides a complete hardware/software de- 
velopment and debugging system in one user-friendly menu- 
driven environment which runs on a IBM PC host. 



Programs in the MGS-51 language may be written, edited, as- 
sembled, downloaded and debugged without leaving the inte- 
grated environment. Its advanced features such as extensive 
menus and online help makes it ideal for beginners. The profes- 
sional features, such as alternate hotkey operation, source-level 
debugging, history files, and a powerful cross-assembler makes 
READS f R-31 J an industrial -grade development system. 

The R-31 J may be populated with inters 8052 Basic chip and 
software written In Basic for ttiose who prefer it 

READS/R-31 J with User's Guide on disk and example programs, 
is priced at $130, A kit is available for $95. Add $30 for the Intel 
8052 Basic chip, 

RIGEL CORPORATOR 

PO Box 90040, Gainesville FL, 32607 (904)373-4629 
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Rack Mount Split Case 


Complete line in Aluminum, Steel & ABS 
Also Hardware, Silkscreening, HandTools 
Ask us about our Custom Fabricating 
Call for FREE Full Color Catalog 
(800) 800-3321 (216) 425-1228 Fax 



1710 ENTERPRISE PKWY TWINSBURG OH 44QS7 
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B 2 Spice® 


ANALOG & DIGITAL 

Circuit Design & Simulation 

for Microsoft™ Windows and the Macintosh 


B 2 Logic® 




TRANSIENT, DC & AC ANALYSES 


OVER 100 COMPONENTS 


• INTEGRATED SCHEMATIC CAPTURE & SIMULATION • 


Now in use at over 20 major universities and leading corporations around the world. 


• $130 /e a. 

• University & Student Pricing Available 

• Dealer Inquiries Welcome 


Beige Bag Software 

715 Barclay Ct Ann Arbor, MI *48105 
Ph: (313) 663-4309 • Fax: (313) 663-0725 
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Call C.S.T. 
MONDAY thru FRIDAY 
8:00 AM - 7:00 PM 


V* 




_ — ^ w 7- a DUIV 

c^LVAAr s 


11986 RIVERWOOD DRIVE 
BURNSVILLE, MN 
55337 


800-800*4582 
FAX: 612-895-9454 


% 


v 

INVENTORY REDUCTION 
SALEH 



BUY NOW! 

& SAVE! 


CABLE TV BOXES 

CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES 

-GUARANTEED STOCK- 

DESCRAMBLERS 




5 

10 

20 

40 + 

NEW TBI (IMPULSE) 


$65.00 

$60.00 

$55.00 

CALL 

TB-3 OR 2 


$65,00 

$50.00 

$40.00 

CALL 

FTB-3 OR 2 


$79,00 

$65.00 

$50.00 

CALL 

SA-3B 


$65,00 

$45.00 

$40.00 

CALL 

SB-3 OR 2 


$55,00 

$43,00 

$38,00 

CALL 

SA3DF 


$99,00 

$94,00 

$89.00 

CALL 

OAK N-12 


$49.00 

$45.00 

$38.00 

$30.00 

‘ZENITH NO-FLASH 


$139,00 

$129 00 

CALL 

CALL 

•HAMUN 120© CH3 


$65.00 

$45.00 

$38.00 

$30.00 


CONVERTERS 



PANASONIC TZPC 145 


$75.00 

$65,00 

$60.00 

CALL 

STARGATE 2000 


$70.00 

$65,00 

$60.00 

CALL 

JERROLD DQN 5 


$85.00 

*75.00 

CALL 

CALL 

JERROLD DQN-V7 Volume 


$89,00 

$80.00 

CALL 

CALL 

'JERROLD DR2-450 


$59.00 

$49.00 

$45.00 

CALL 

* SYLVAN! A TEXSCAN 4040 


$55,00 

$45,00 

$36.00 

CALL 

(CH. 2 . 3 OR 4) 






‘REFURBISHED AS NEW. CONVERTERS AVAILABLE 

IN CHANNEL 2 OR 3, 


COMBINATION 

UNITS 



'SCIENTIFIC ATLANTA 


CALL 

FOR AVAILABILITY AND PRICING 

PIONEER 


$329.00 

$299.00 

CALL 

CALL 

JERROLD BASEBAND 


$329.00 

$299.00 

CALL 

CALL 

JERROLD DPV7-212 


$249.00 

$239.00 

CALL 

CALL 

'JERROLD DP5-DPV5 


CALL 

FOR AVAILABILITY AND PRICING 

'JERROLD DRX-3DIC 


$109,00 

*89.00 

CALL 

CALL 

'JERROLD DR2-3DIC 


$124,00 

*109.00 

CALL 

CALL 

' SYLVAN 1 A TEXSCAN 4040-DIC 

$75.00 

*69.00 

CALL 

CALL 

JCH. 2 OR 3) 

'OAK M35B (WITH VARI-SYNC, 







$44,00 

*39.00 

CALL 

CALL 





ADD *10.00 PER UNIT) 

'REFURBISHED AS NEW. 

OTHER PRODUCTS AVAILABLE: REMOTES: jerrold. Panasonic, hamun, tocom. scientific atlania. 
INTERFERENCE FILTERS: CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 & IS VOLT / ADULT INSULT 
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT. 


COMBO SPECIAL - NEW TBI AND WIRELESS CONVERTER $150.00 (5 LOT QUANTITY) 

NO MINNESOTA SALES 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE! 

THEFT OF SERVICE IS A CRIME- INStALLTi G ANY DEVICE WITHOUT PERMISSION KAY SUBJECT YOU TO OVlL OR CRIMINAL PENALTIES. YOU MUST CHECK WITH YOUR LOCAL CABLE COMPANY AND 
FAV FOR ALL SERVICE YOU USE IT IS NOT THE INTENT OF LAKE SYIVAN SALES TOD EFRAUD ANY TELEVISION OPERATOR AND WE WIU MOT ASSIST ANY COMPANY OH INDIVIDUAL JN DOING THE SAME 
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BATTERIES &™™ ENT 


| ALL NEW - MADE IN USA] 


SPECIALS 


•ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


SEND FOR 
FREE CATALOG 
DEALER INQUIRIES 
WELCOME 


BATTERY-TECH, INC 

28-25 215 PLACE, BAYSIDE, N.Y. 11360 • FAX 718-461-1978 

800-442-4275 - N.Y.S. 718-631-4275 


^5 

VISA 

. $j 

MASTER CARD 


ZTX-11-Z with RS-232 $75 ZTX-1-UZ without RS-232 $50 


COMPUTER BUSINESS MART 

10215 Buena Vista Avenue, Suite A • Santee, CA 92071 

(619)449-9040 • FAX (619) 449-7929 

VISA — MasterCard — AMEX — Discover — COD — PO 
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Question: Who needs a Zenith Personal Information Terminal? 
Answer: With all these features and the low price, everyone! 


CAMCORDER 

JVC 

PANASONIC 

PVBP80/88 12v 2.3 amps 

RCA/HITACHI 

Full size 
VHS-C 

SONY 

NP22 

NP55/77 

ALL BRANDS AVAILABLE 


CELLULAR 

MITSUBISHI 

NEC 

NOVATEL 
PANASONIC 

Bag Phone Kits 

MOTOROLA 
"FLIP' $60 00 


S&G.QO 


145.00 


$ 45.00 


$ 45.00 


$ 55.00 
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* I **1 IZTX -1 1 -Z Ml|j 

- Tvfi ptoiw |icti: lint mi 
pai 


to dW jwr rvguto 
n$ tvtOmttkXlY? 
to 24 knwi tor wo, 


• ASCII. DEC mi * PtnlM pHNr port 


* Switch tv it watli- 
N m plMH 


Weed to Mcom mutouiw 
computor tymms? 

Tm to nwrtttme* ind meft ■« 

Ihe ASCH wd DEC VT52 sermml 
emiKtioii iflOdei- 


MOTOROLA 


HT300 7 2v 1600 mah 

545,00 

NT90 12v 600 mah 

$34.00 

HT440 12v 600 mah 

$39.00 

M7500 15v500 mah 

$39.00 

RADIUS 

P’10 500 mah 

$26.00 

SABER 

72v 1100 mah 

$59.00 


ICOM 

7S 13.2v 1200 mah S59.00 
8S 9.6v 1200 mah S59.00 
BP/ I3.2v 600 mah 589.00 
BPS B 4v1000 mah $59.00 
SA/SAT 
BP82.BP83 
BP83A 7,2v750 mah 
BP84 7.2V 1000 mah 
BP85A9,6v600 mah 
BP8SB 1?v 600 mah 


YAESU 

FNS-2 v 500 mah $21.00 
FNB-2 v60Q mah 823.00 
FNB-4A 
FNB-10 
FNB-10S 7,2v 1000 mah 
$43.00 
FNB-12 

FNB-12S12V600 mah 

$ 48.00 


ICOM-SA/SAT 


ICOM-72A CHARGER WITH 
BP-84 (Equiv.) — 3" Hiflh 
7.2V ft; 1000 MAH $138.00 


INSERTS 

KENWOOD 

PB-21 $13.00, PS-25, 26- $20.00 


ICOM 

BP-3 $17.00. BP-5 $22.00 
BP-7, BP-8 


BP-85B (Equiw.J 3” High - 
12v fti 600 MAH 


$164.00 


KENWOOD 

111 

FBI 12v 1000 rnah $89.00 

KNB4 7,2 v 2200 mah $89.00 
PB6 7.2v 750 mah $45.00 

PB7 7.2v 1500 mah $85.00 

PB8 I2v 750 mah $55,00 





I 

Orio - i a, *T 6d^te<«# * bm * n 


Portable Micro Terminal Igw 

Flip up LCD display (9-16 VDC) * Can communicate with 
any computer having RS 232 port * Can communicate 
with another Microterminal * Use by itself as 
electronic notebook * Onboard microprocessor, 
data RAM {32K) and Video RAM (64K) • Complex 
built in diagnostics and set up capabilities, * Original 
intention for PQ5 applications. * display size 40x16 (356 x 
126 pixels,) Dim: 6.T W, V11 T 2H, [With LCD up heigfo is 7.11 


Liquid Crystal Displays 


16x1, 3for$25.“ 

16 X 2 $8.00 

20 x 2 $12.00 

24 x 2 $12.00 

32 x 4 $20.00 

40x2* 2 for $25,00 

40 x 4 $25.00 

4X2 $5.00 


5V power required * Built in C-MOS LCD driver & controller * 
Easy "Microprocessor" interface - 98 ASCII character 
generator * Certain models are backlit ; call for more info. 


D^6 COLOR monitor 


Sj7l9 


im 


Flat FaopliU * $+0 x 200 DtA Rwoluticm * CCA fc Hnrculss Gmqjatibl* ■ 12 VDC 
Operation ■ 15J5 KHi Horiz. freer, • 60 Hi Y«t, Synt frwfc* » Own Irifi* Gmetftirtjfflv 
• Standiid InitaHaci? CcciA&ltr ■ LV^iuai^ Coil induced ■ Mfc .: Sputum 
tiutaamutssssm • a mss msm asa ae a m " 1 m a mm mi aessm m - mb mmmwA 


MAGNETIC CARD READER $25.*® 

hdude*; • 20 character dot matrix cispiay with fUfl otphcniumenc 
ctpabity * keypcral with fiJ cipha-ntmerlc entry • separate 7,5 
VDC/0,5 Amp power supply # ftandcxd telephone interface extension 
cord * kthium battery and flat -cone speaker. 


TestBencit System $129.® 

286 * 12 Computer. Ideal for the handyman, great for the testbench. 

tndudess: 28^12 EnothMboaj-sl (Jnid CHpJ *bufltlnH^flopjyin4 VGAartroBo: * 1 Mb RAM on 
bcurt (opandibiC bo 5 Mbt* Phoenix Bios * 1 1 pnatld 1 mouse port * Lsjbaani * DC&U01 

* ml Eisv dock k £H6'ttljtat&f]}&b&jta. * ( Notf Doe; ncK inrtude power mppty it uppr pit d 
the aK.Themothertcardind <*xtxtrt Oniari IBM (ootfrin icte.Oill ter mcit drtjjji) 


UMPRO® UTILE BOARD PC $79“ 

Expandable to 768IC on board (256x9 SIMtS] * Optional Floppy 
Controller 3MX/720K/1.2A/1 .Ufci - 2 serial ports and 1 parallel 
port * Keyboard Input t SpeaJtei Output • Has SCSI controller Socket * 
{requires optional pal t oontnollsrl * Board is the sl» of a 5.25' 
floppy drive.* Warranty and support available only fro* Tiaeline. 


ADAPTEC 4070A<rll) or 4000 A <mfm) 
SCSI Controller, your choice $60.® 


I 


LASER DIODE: Sharp part#: LT022MC 4 

5mW at 780 rm. .n^o trerevotw modo 4 


IRMA BOARD si* $99“ 

Links 3270 mainframe systems to IBM PC 


Magnavox EGA Color Monitor $“| 50.00 

.39 dot pitch. Model #3CMQ53. EGA card available. 


U7l 

360 K 

$35“ 

V 

720 K 

$35“ 


1.2 Mb 

$55” 

s 

1 .44 Mb 

$55.” 


$25" brack at for 720K or 1 ,44Mb drives \7 extra 


Single Board 286 Computers 
Peru. $125.® 

Both are 16 bit, plug into a passive backplane 
and come with 1Mb of memory on board. 


lOMb Drive $10.00 

(Heir Height ST506 Compatible) 

10Mb Herd Drive $90.00 

20 and AO Mb IDE dr™ - cal k* pried 


AAA 640 x 200 LCD $29 “ 

The unit is tf» dbpiay for the To*it>a T 1 700+ laptop 
computer. Driver board to generate tenet and graphics 
not Included. Thb Is a serial Interface LCD. You kxxJd be 
very famiaf Wth y.h*ncrttornpmg to use IHurtt. 


Sony Trinitron 

r Enclosed COLOR Monitor ($2494 


640 x 400 LCD $50,® s*top^ /.fw# 


Model CPD9090 • GOA: 640 x £00 
raeahitkm *£3 dot pitch * 110 Volte 
(cemn&xcr i5 ROB Input - 3 pin) 


NON-ENCLOSED TTL MONITORS 

Coma wHh ptaut. 12V at 1 A Amp tout Horizenld 
frequency 1 5 Khz. AbBty to do 40 did 00 cotum 

5” Black & White . $35.00 

7 inch (*«MI <*4W) $29.95 

9 inch (Amber) $29.95 


Protmn ProMet-4 Modal p!347 
Token Ring Board n 

16 bit • 4 Mbps • IEEE 802.2 and 802.5 
compatible • twisted pair • interoper- 
able with IBM Token Ring network 


Graphic & Alphanumeric 
liquid Crystal Display 

480 Dot x 128 Dot, (80 x 18 line) 
15.* each, or 2 for 20.* 

Driver board available $60.00 


12' Paper White VQA monitor and card 

Incredible $99.09 
VQA monitor separate..... ..$65.00 
VGA card separate.... 439.00 

Note: VGA cord will not operate In a 466. 


The Spy In The Sky 

1 728 alwnant CCD 
$19.00 

_ __ 4096 atonwnt CCD 

$29.00 



y/ Laser Printer $45.“ %/ 
Scanner Assembly 

Assembly trttmckd for a k*r printer. Includes 
polygon motor |6 sided) nmd mtac, optica and lenses. 

HefrTc Later Tube * lOMw (max. output] $99.® 


ROWER. SUPPLYS 

380 WATT (»jOOfei>+rdosyd*Ouk3Ut 50 A +12V 

<§> 6 A -1 2V @ 1 5 A Dinwnsions: 1 Z L x 5" W * 4H 
73WAnSWCWG$1ftiBcr2^$3OJ^0 + pnpw«®>- 

naekrs * 1 1^230 Vdt Cfcn: 85‘ L 1 4 5 W % Z H * Ou|xJt 

4«Yf 24,7$ A +12V &CM5A § (WA k -I2V 5 A 


101 key *r keyboord ^$24.00 

85 k9y XT/AT koyboetd,. ,. ..... .$24.00 

XT Hard drive daftfrottef..,,^ 
ATHotdddv«cor»trdl«£upk>72l 



IBM PC convertible printer $75-00 

PC comvertfble keyboard... 00 

PC ctrni ve ruble LCD $26.00 

PC contvertfbk Modem $25.00 

[Not Hayes compatible) 


HP bar code wand 

9* composite enclosed green monltor,«»«..459,0Q 
IBM 370 option XT and AT emulation boards $50.00 
9^ amber non enclosed composite monitor $24.00 


1 490 W. ARTESIA BLVO, GARDENA, CA 90247 
Order desk only: USA: (800) 872-8876 CA: (600) 223-9977 
LA 6 Technical Info: (310) 217-6912 * Fax: (310) 532*6304 * 
OEM INQUIRIES WELCOME - 20% Racking f« for ratumad orders 


i Minimum Order: $20.00 Minimum shipping handling charge 
j $5.00. We accept cashiers checks. MC or VISA, No personal 
j checks or COO*s, GA residents add 6.25% sales tax. We are not 
I responsible for typgraphical errors. All merchandise subject to 
I prior sale. Phone orders welcome, foreign orders require special 
i handling. Prices subject to change without notice. 
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MOUNTAIN VIEW 
SALES, INC. 


100% BULLET PROOF! 


The Zenith No Flash System 

One unit replaces ail of them (Guaranteed) 


1 *Jerrold 

★Panasonic 

★Scientific Atlanta 1 

I ★Oak 

★Hamlin 

★Star Quest 

1 *Tocom 

★Pioneer 

★Zenith 


800-382- 8439^ 


All other information call 
615-523-7279 


"CHIP" MUNK SAYS 



MObi 68HC05 / 68HC1 il 

DEVELOPMENT TOOLS 
QUALITY and SERVICE 

affordability 



Hundreds of "Chip" experts agree with 
Hr. Munk! TECI’S PC based micro- 
controller development tools are the most 
cost effective for veterans or beginners. 
Now, the same products used by the 
worlds largest corporations and univ- 
ersities are more affordable than ever. 
Our products offer many time saving 
features, a 6 month parts and labor 
warranty and toll free te chnical support 
Call today for a free information package 
and price list 

6805 PRIMER FOR BEGINNERS. $195.00 

6805/68HC05/68HC 11 CROSS ASSEMBLERS $99.00 

680#68HC05 SIMULATOR / DEBUGGERS $99.00 

68705P3^’5,U3,U5,R3 > R5 PROGRAMMERS FROM $349.00 
68H C705/ 68HC805 PROGRAMMERS FROM $395.00 
COMPLETE PC BASED DEV. SYSTEMS FROM $449.00 
68HCG5/68HC11 REAL TIME EMULATORS FROM $895^0 



TECI 

CALL TOLL FREE 1-800-336-8321 
The Engineers Collaborative, Inc. 

Rt #3 Box 8C, Barton, VT 05822 USA 
TEL:(802)525-3458 FAX:(802)525-345] 
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GRABS SIGNALS CALLER I.D. - COMPUTER 

FROM PHONE LINE: I nterf.^ce 


CHEAP SOFTWARE 
SAVES CALLS 



SEE WHO IS CALLING BEFORE ANSWERING PHONEI 
PREVENT UNAUTHORIZED ACCESS MODEM. BBS. 3*T 
PHONE CORD + 3-FT RS232 CABLE. UNIT H-VS NO 
DISPLAY USES COMPUTER SCREEN INSTEAD (SOME 
COM PORT SOFTWARE REQUIRED! 

PC ASSYW7SEPERATE CABLES IMC4KS39.9S 

FULLY ASSEMBLED/TESTED IMC4AS45.50 

SOFTWARE SHOWS CALL DATE, TIME. AREA CODE, 
PHONE NUMBER, SAVES ALL CALLS TO DISK 'IBM 
COMPATIBLE - COM PUTTER OR LAPTOP 
TS R " FGP4J P-WI N DOW" SOFTWARE IMC4SWS7.50 
(CALLER 1 . 1 . NOT AVAILABLE EVERYWHERE YET - CHECK WITH YOU* 
LOCAL TELEPHONE COW PAKY.) 



RF DE7ECTOR/TRANSMITTER TUNER DEVICE IS 
AX AS SFNSmVE AS AW* UMT UNDER S 1 00.00, 
PUT n IN A BOX ADO EXT. ANT - MACES A GOOD 
transmitter LOCATOR USE TO TUNE SMALL 
TRANSMITTERS, HIGHEST FITCH MEANS 
STRONa'SI Ef IMC4RFS3B OO 



CALLER I.D.GUIDEBOOK THEORY AND 
CIRCUITS EVEN HAS SCHEMATIC FOR 
CALLER ID SIGNAL GENERATOR [REQUIRES 
SEP0WFE 1 200 BAUD SERIAL DATA SOURCE 
AND POWER SUPPLY) COVERS SINGLE & 
MULTkMESSAGE FORMAT AND NAME 
DELIVER* 

IMC4BS1 B.5G|$ 13.95WTTH IMC4AotK) 


ftEALLY DIFFERENT M I NATURE SURFACE MOUNT 
TRANSMITTERS HAVE CRYSTAL-CLEAR SOUND. 
2S-TURNTUNING IS STABLE. RANGE ABOUT 50QFT 

ROOM MICROPHONE VERSION IMC4F $39.95 
AUTO-SWITCH PHONE VERSION 1MC4T $39,95 

rSUPFACE MTCQMPQ^MTS FPE^SEMflLEPI 

International MicroPower Inc 

65 Palm Drive 
Camarillo, CA 93010 

1 *800-992-35 1 1 t* 7 - 00 1 F eot 

ORDERS ONLY MC or VISA. Accepts 
(Sony, we do NOT print o oddoqj 


56 PAGES - EASY 
TO UNDERSTAND 
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INCL 8 PAGES OF 
SCHEMS & DIAGRAMS 







& S SALES 




5 

10 

NEW 

PANASONIC-145 CONVERTER 

. $60 

$57 

NEW 

TVT-3 DIGITAL TRIBI ADD-ON 

For most Jerrold systems 

. 51 

48 

NEW 

SCIENTIFIC ATLANTA 8580-338 

Converter/Descrambler 

. 185 

179 

NEW 

SCIENTIFIC ATLANTA 8590 

. 250 

240 

REPUR 

JERROLD STARCOM 6 (DPV5) 

Converter/Descrambler 

. 155 

149 

REPUR 

HAMLIN 6600 05 600-3-M 

MLD1200 Built-In Converter/Descrambler 

. 65 

55 


HAMLIN-MLD-1200-2 

. 25 

20 

REFUR 

JERROLD DRX-3-DIC 

Built-In SB-3 

. 89 

79 


MISCELLANEOUS CONVERTERS 


NEW 

ODD LOT $50 

USED 

C R6000 

29 

NEW 

TV-86-3 

USED 

DRZ-3A&B 

49 

NEW 

EASTERN-3 




NEW 

STARQUEST-3 





MISCELLANEOUS 


Jumper Cables, Remote Control for most Cable converters; interference Filters or any channel. 
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned. 

FOR VCR, SECOND, THIRD, ETC. HOOK UPS 

□ YES, l agree — all units are to be used or resold in compliance with Federal and State laws, 
signature Date 


HOURS: MONDAY THROUGH FRIDAY 9 A.M. TO 6 P.M. EST 


Name 

Address 
City 


State 


Zip Phone No. 

IT IS NOT THE INTENTION OF B & S SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME. 

46518 Van Dyke #101, Utica, Ml 48317 (313) 790-7896 • FAX (24 hours) (313) 739-6047 
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■ THREE GREAT PRODUCTS FROM 

f* 


CAPACITANCE 

Th» h*a pol to t» flu* 

HHuavf C*p (TiMrir ip rm 
work! to opUfutu The haprfw* 
Vina Id do pushing (Ihi 
ON?DFF Wttv 
* pomr-m wnlOriinUnd 
" aLflo™ndrifl Pom D.f uF 
to i EARAD (mg ^F) 


$ 249.95 


IfcMETRON 

■■T (416)678-1600 

a Dtv. of Befgeron Technologies Ine. 
035 the Quevnsway. Bo* 641 
Toronto Ontario, Canada MSZ SYS 


(£*150.95 

-news 


PLEASE SEND ME: 

QTY 

MC200 
MC300 
— I4C400 

case <s> izm 

__ AC ADAPTOR @ SlfLfiS 

WUR OF S' TEST LEADS *UH 
SfSPWG AND HWXWG @ 7.50 UNTT 
[ ] ctwt | ] VISA TOTAL 

EX DAT E 

skmtuie 

NAME 


US, FUNDS 


ADDRESS 


mrr 

STAtf’ 


“ZIP - 


telephone m: 

Crtdtt Card Cuttem**, m life to tfsp tote mL 
dresa ffw ci«fil emd h registered' In. Ttianfc 

DEALER - ENQUIRIES INVITED 



The Pocket Programmer 


The portable Eprom programmer that 
uses the printer port of your PC instead 
of an internal card. The software has 24 
easy to use functions and programs 
27/25/28/68764 Sc Chios from 16K 
(2K x 8>— 2M (25 6 K x 8) Eproms 
(32 pin socket, UpGradeable to 
8Meg). Adapters available tor MCU’s, 
40-Pin Eproms, 5-Gang and Eprom 
Emulator to 32K x 8, i t! ft AC 
INTRONICS, INC, Ipli?,/ J 


Box 13723 
Eduardsvillc, KS 66113 
(913) 422-2094 


Add S3 .00 for shipping* 
Add $3.75 for COD . 
VhqfMaster Charge 


B.S.& M.S. 

In Computer Science 


* Approved for tuition reimbursement by 
leading companies 

- ALL COURSES THROUGH HOME STUDY 

* Increase your 
earning power 

* Approved Ada course 
available 

For free information calf: 

1 -800-767-2427 



AMERICAN 

INSTITUTE 

COMPUTER 

SCIENCES 


NOW - THE ALL NEW UROA^, INC. 

SDK-386™* 

"SUi » i IrfcSfrlMrterf Mti C<yfK«fl «0 UMdb, 

32 BIT MICROPROCESSOR 
TRAINER AND 
DEVELOPMENT SYSTEM 

With opUoraJ 603*" f bating Felnl GsprOcarEKrt, 

1$ KJsyws ol EPflQU be Monitor, UMti and U»r 
eipinwn, 33 dt StbM RAW. 5*6 Mffilx 

Ktypttl *0 CftVHW iJUmftK WMru Uqpla 
Cryvto Deputy *th Optonai Accttssarw* 

Also available: 

The 8 Bit SDK-35 
The 16 9lt SDK-86 

Coming in late 1992: 

The 8 Rit SDK-51 
Microcontroller 

Look h#ro for 406 and 5S| products 

CALL URDA®, INC. 

1-BOO-333-DS17 01 412-693-3732 

UFtDA'7,", Inc. Has Additional Products: 
goes 68000 6SC2Q G6Q3D 32 DIO DSP 

With Cross Assemblers for 
MS-DOS Computers 

CIRCLE 302 ON FREE INFORMATION CARD 


RADAR 



Kustom MR-7 
moving / stationary 


PROFESSIONAL MODELS 

used by t police and baseba/f scouts 

Great selection ol new, used, and reconditioned high 
tech speed measuring equipment. Tested and war- 
ranted, $239 and up. 

AS4S RADAR for hobbyists and experimenters avail- 
able at rock-bottom prices. 

“How RADAR Works,” a complete guide to speed 
measuring RADAR is available lor only $3.95 ppd. 

FREE CATALOG * CREDIT CARDS d CO.D.s 

AIS 

921 N. Columbus 
Spiro, OK 74959 
918/962-3349 



CB RADIO OWNERS! 


We specialize in a wide variety of technical 
information, parts and services for CB 
radios. 10-Meter and FM conversion kits, 
repair books, plans, high-performance 
accessories, thousands of satisfied 
customers since 1976! Catalog $2. 


CBC INTERNATIONAL, INC. 

P 0. BOX 31500RS. PHOENIX. AZ 85046 


The Time Has Come... 

to send for the latest copy of the free 
Consumer Information Catalog It lists more 
than 200 free or low-cost government 
publications. Send jour name and address to: 

Consumer Information Center 
department TH, Pueblo, Colorado 8 1009 

U S. Genera] Services Administration . 
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TOLL FREE ORDER 
HOT LINE 
1 “800-423*0070 
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WIRELESS FM STEREO BROADCASTER KIT 

OAT. NO. SFM-II $19.95 
C*S all new FM Stereo Transmitter 
l is baaed upon the unique BA1 404 
mo Broadcaster Integrated Circuit 
it includes alt the complex circuitry 
generate the stereo signal. The kit 
eludes the new special 1C, a 38 KHz 
petal, circuit board, and all the small 
impellents . This faclnating project will provide many hours 
enjoyment as you re-broadcast your CD/VCFt/Cassefle or 
•reo broadcasts from your satellite system thru your hlgh- 
lallty FM home or auto stereo system. 


FUNCTION GENERATOR KIT ORDER FG2 KIT 

$19.95 


WAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 


WITH TEC-200 FILM 
JUST 3 EASY STEPS 

1 . Copy circuit pattern on TEC-200 
film using any plain paper copier. 

2. Iron film onto copper dad board. 

3. Peel off film and etch. 

ORDER TEC-200- 10 FOR TEN 


PC BOARD SUPPLIES 
Copper clad boards 
for use with TEC-200 

22-250 3X6 

$1.62 

PI -36 3X6 

2,03 

22-260 4 X6 

2.27 

22-261 6 X6 

2.88 

22-263 6X9 

4.08 

POSITIVE PRESEN- 
SITIZED PC BOARDS 

22-330 2 X4 

$3.83 

22-332 3X4 

4.40 

22-334 4 X6 

5.76 

22-336 6 X6 

7,60 

22-338 6 X9 

9.63 



• T i 


A groat F reject to enhance your bench. This handy little func- 
tion generator has a built-in buffer amplifier, a 3-decade range 
selector switch that covers 1 5 hZ to 25 khZ, output level con- 
trol and function switch to select sine, square, or triangle. 




UNIVERSAL DECODER (RE MAY 1990) ICs 


CD22402E 

7,95 

CA3126E 

1,95 

NE564 

2.29 

LM733 

,99 

74COON 

,29 

CD4053 

,50 

LM7S05 

.50 

LM7812 

.50 

LM7905 

.50 

18 Uh CHOKE 

.39 

3.58 MHz 

1.00 




ORDER ABOVE ITEMS DIRECT FROM THIS PAGE 


CL7106EV KIT LCD DIGITAL 
PANEL METER NOW $24,95 
rhe (CL71 06 EV Kit Is based upon a 
M/2 digit A/D converter that Includes 
ill the circuitry to build a digital panel 
neter. Operates from a 9-v battery, 
nel udes LCD, 7106 1C, circuit board 
ind small parts. Builder must add 
eslsto rs to expa nd to mu hi -meter 


ROWER SUPPLY KIT 
PS-1 $16.99 

Output of this power supply is con- 
limouslv ustalvlc' from 1.2 to 25V 
DC . The LM31TT voilage regulator 
provides excellent regulation and 
ripple rejection. Includes a 1 A 
transformer, PC board, LM3I7T, 2 
binding posts, and all small parts. 


MORE KITS 

3 DIGIT LED DVM ONLY 3" X 3' READS 0 TO 
too V DC ORDER DVM3 $19.95 

FM WIRELESS BROADCASTER FMI $ 9.95 
8038 FUNCTION GEN. KIT FGI $ 9.50 
SEQUENCER PROJECT SEQKIT $ 9.50 

CHRISTMAS TREE PROJECT 

Build this unique seasonal project and have 
an unusual conversion piece. Powered by 
two D cells, 1 7 LEDs flash In a seemingly ran- 
dom fashon. Kit Includes everything except 
batteries. ORDER XMASKIT $16.95 



70-WATT STEREO POWER AMP 

35 WATTS PER CHANNEL 
Now you can boos ylour low power car 
stereo with the new PM-35 module kit. Each 
module can provide up to 35 watts per chan- 
nel whll operating from the vehicle’s battery 
into a 4 ohm speaker system. New hi-tech 
power op-amps are used in a unique circuit 
to Increase voltage swings, thus more 
power. Additional modules can be used to In- 
crease power to 1 00 or 200 watts/channel, 
ORDER PM-35 KIT $19.95 


UNIQUE 

IC’s 

NE602 

$2.00 

UGN3013 

,98 

ULN2429 

1,75 

ZN414 

2.00 

XR2206CP 

4.75 

XR2212CP 

4.75 

MAX232 

5.40 

ULN3330 

1.50 

ICL8038 

3.65 

ICM7226BIPL 

23.50 


DC ELECTRONICS 


TO ORDER FROM THIS PAGE CALL: 1 -600-423-0070 
SEND MAIL ORDERS TO: 

PO BOX 3203 SCOTTSDALE, AZ 85271 
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GET ON AMATEUR TV 



You don't need to take a Mors© code test 
to transmit TV pictures. The new no-code 
ham license and Secrets of A TV is all you 
need to get started! The book is full of 
useful information on equipment, refer- 
ence material and who to contact. Order 
ATV Secrets for oniy $9 98 ($2.00 S&H) 


YOU CAN PASS THE CODELESS 
HAM RADIO TEST AND WE 
GUARANTEE IT! 


It’s easy and fun with the NARA Educa- 
tion Package. You get Don Stoner's Ham 
Radio Handbook, IBM or Macintosh com* 
patible software to test your knowledge 
after you have studied the book; an exten- 
sive list of Volunteer Examiners you can 
contact, the FOC Rules and Regulations 
for ham radio, a copy of Amateur Radio 
King of Hobbies, plus a bonus copy of our 
journal, The Amateur Radio Communica- 
tor, by mail. The NARA Education Pack- 
age is only $29.95 for the IBM or $49.95 
for the Mac version ($3,00 S&H), 

Join NARA today and enjoy the exciting 
world of ham radio— and beginners don’t 
need to know the code 1 A one-year NARA 
membership & subscription to The Ama- 
teur Radio Communicator is only $1 0.00. 


NARA 


NlATQMAL AMATEUR RAPQ ASSOCIATION 


CALL US 
TODAY! 1 


P.O. Box 598, Redmond, WA 98073 
Orders Only 1 -80Q-GGT-2-HAM 
inquiries (206) 869-8052 



■RIB' 

uW^'V 

CG-1 Capacitor Kit contains 365 pieces, 5 of every 
10«M> value from Tpf to 33*1 CR-1 fioiistof Kll contain* 
1540 pieces TO ea. of mry 5% vatu* from 1QQ to TO megO 
SI are 0005 and V206 Each M l* ONLY £49 95 and 
available tor lm medial* One Day Delivery* 

Order by toll-free phone. FAX, w mall. We accept 
VISA, MC, COD, or Pro- paid prefers. Company RQ's 
accepted with approved credit. Call for free detailed 
brochure. 

1 COMMUNICATIONS $P€CtAUSTS,fNC. 

f 426 West Taft Aw. ■ Orange, CA 92665-4296 
r Local (714) 9M-3Q2T ■ FAX (714) 974-3420 

Entire USA 1-800-854-0547 


CIRCLE 224 ON FREE INFORMATION CARO 


HANDS-ON PC REPAIR TRAINING 

NAC offers the highest quality advanced training available for PC 
technicians. The component- level course and its documentation focus 
on the IBM personal computer lines, from PC to PS/2, peripheral devices, 
and compatibles. 

• Diagnose more quickly and accurately, complete repairs faster, 
and reduce costs. 

• Discover better diagnostics, parts sources, new trouble-shooting 
tools and test units. 

• Toll-free technical help line and parts-locator line, free update 
service for one year. 

• Used by GTE, ITT, Xerox, TRW, McDonnell Douglas, government 
agencies, regional Beil companies, and many other firms of all 
sizes. 

Experienced technicians, supervisors and trainers often comment that 
they learned more in the first few hours of our course than in ail of their 
other PC repair trainings put together. Many say that the documentation 
alone is worth the cost of training. 

Our five-day Advanced PC Maintenance Course is offered in major cities 
around the country. Dedicated on-site trainings are also available. Call 
without obligation to get a course outline and dates for the classes 

National nearest you ' isooi 832-4787 

cwpoffii 111 2730- J South Harbor, Santa Ana, CA 92704 • (714) 754-7110 



"Without question, this has been ihe best class 
I've taken in 30 years at General Telephone." 

Dennis Runyan, GTE 

"Having experienced some of Ihe difficulties 
that goad technicians have. I would recommend 
this to all technicians. If I owned a business, it 
would be required training tor all technicians." 

Jack McAllister. Rockwell 


■rfl 
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WANTED: ELECTRONIC 
TEST EQUIPMENT! 
CALL OR FAX US YOUR LIST. 


PLEASE CALL OR WRITE FOR ||1 
OUR UPC0MIN6 CATALOG. If 


WE ACCEPT VISA 
AND MASTERCARD 


HEWLETT-PACKARD 204C 


Sine Wave Oscillator, frequency 
range covers 5 Hz to l .2 MHz In 6 
overlapping ranges, solid state 
unit. 


$175.00 


TEKTRONIX A6902A ISOLATOR 


Two Independently isolated channels, 
high voltage/ high CMRR, VDE cert- 
ified to 1500 V/chamel. 


$350.00 


MARCONI 2380/2382/1 

Spectrum Analyzer, 1 00 Hz to 400 
MHz in 1 Hz steps. This Spectrum 
Analyzer combines exceptional 
amplitude accuracy and high 
resolution 75 ohm. 


*5000.00 


TEKTRONIX P60 15 NEW 

gh Voltage Probe, measures up to 
) kV peak pulse, 1000X, up to 20 
1 Dc * peak Ac, 75 MHz useful 
V, compensation range 12 pF to 
r pF. 

$275.00 


TEKTRONIX DM 50 1 


igital Multimeter, measures volts, 
jrrent, resistance, and tempera- 
jre 0 Dc voltage accuracy, 

1/2 digit LED display Autopolarity, 
jlly isolated serial bed output 

$250.00 


CIRCLE 235 ON FREE INFORMATION CARD 
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WANDEL & GOLTERMANN 
TSA-I & SBA-I 

Transmission System Analyzer with 
Single Sideband Analyzer Frequency 
range 1 00 Hz to 1 80 MHz, 5 modes 
of measurement; Spectrum analysis, 
Network analysis, Selective level, 
demodulation, Phase jitter Specs 
available. New cost $ 40.K. 


HEWLETT-PACKARD 80I8A 

Serial Data Generator, 2048 bit, 
dual channel memory, variable word 
and pattern length, TTL, ECL, CMOS 
compatible, programmable, prbs and 
mixed data 

$950.00 


TEKTRONIX 485 


HEWLETT-PACKARD 3582 A 


TEKTRONIX 466 


350 MHz Portable Oscilloscope, dual 
trace, 1 nS/div sweep rate, 2.0 div 
nS writing speed, switchable input 
Impedance 


.02 Hz to 25.5 kHz, transfer func- 
tion magnitude and phase measure- 
ments, coherence function measure 
ment, accuracy is within 3% of 
display center frequency, Includes 
0.02 Hz resolution, CRT readout 


100 MHz portable storage oscillo- 
scope, 3000 div/uS stored writing 
speed 


* 1300.00 


$11 75.00 


TEKTRONIX 7904 


TEKTRONIX POWER MODULES 


MAY SPECIAL $2950.00 


u MAY SPECIAL * 
HEWLETT-PACKARD 3586B 

Selective Level Meter makes carrier 
measurements to 32.5 MHz, voice 
channel measurements from 50 Hz 
to 100 kHz, works with the 3336B 
level generator Options available 

$2650.00 


TM503 $200.00 

Three-wide power module accepts 
all TM 500 plug-ins. 

TM 506 $300.00 

Six-compartment unit provides 
power to operate any of the TM 500 
modular plug-ins. 


oOO MHz Oscilloscope mainframe 
with the following plug-ins. 7A24 
dual trace amplifier, 7A26 dual 
trace amplifier, 7B85 delaying time 
base, 7B80 delaying time base 
Includes a manual for each plug-in. 

$2000.00 


im 

SI 


~ — 11 


$5900.00 
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ELECTRONIC SHOPPER CLASSIFIED 


MISCELLANEOUS 
ELECTRONICS FOR SALE 


TV NOTCH FILTERS. BROCHURE $1.00, 
MICRO THinc., SOX 63/6025. MARGATE, FL 
33063 (305) 752-9202. 


REMOVE TAMPER resistant security screws, de- 
luxe 30-pC, set $29.95 plus $4.50 S&H, Send 
SASE for more information. Sunset Electronics, 
12145 Afta Carmel CL, Suite 250-139. San Diego. 
CA 92128, 


pH METERS, Pocket type replaces litmus paper, 
automatic calibration. Monitor swimming pool, 
drinking water $49.95 each. Free catalog ana- 
lytical. flow meters, FDC-RE. Box 221055. 
Memphis, TN 38122-1055. (901) 323-0278 Fax 
(901) 323-0458, 


CABLE TEST CHIPS. S-A 6550. S-A 6500 — 
310, 311, 320, 321 (specify) — $33,95. S-A 
8580/336 — $69.95, Tocom 5503/07 VIP — 
$33,95, Starcom 6 — $33,95. Starcom 7 — 
$49.95. TELECODE, PO Box 6426-SH, Yuma, 
AZ 85366-6426. 


THERMOPLASTIC MOLDING! Multipurpose 
mold forming machine for project cases, prototyp- 
ing, crafts and many other uses. Send $1.00 for 
sample and more information. The Formworks, 
PO Box 721, Glendora, CA 91740. 


SOLAR PANEL, used 2 amp $165.00 plus $5,00, 
Dallas Solar Power, Box 611927RE, San Jose, CA 
95161. 


TRANSIENT SURGE and ground fault protection 
now in one complete unit. $98.95 S/H $5.00. NY 
residents add appr. sales tax. Safety Unlimited, 
1743 Baldwin Road, Yorktown Hts„ NY 10596. 

SHORT WAVE antenna, space saver 30 feet 14 
gauge copper, ready to use $14,95. Code practice 
set, less batteries and key $12,95. Camp. 4951 
Treemont Cirde, Cleveland, TN 37312. 


PLANS-KITS-SCHEMAT1CS 


DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete satellite kit $49.95, Add $5,00 
shipping. Free brochure. No New York sales. 
Summit RS, Box 489, Bronx, NY 10465. 

BUILD OR buy assembled, four digit SWR & 
power meter, with alarm & set points. Plans avail- 
able, Free information, Rupp Electronics, 5403 
Westbreeze, Fort Wayne, IN 46804, (219) 
432-3049, 


BUILD YOUR own neighborhood radio station 
with our high quality FM stereo transmitter kit, with 
case $42.95. Also available, two meter 144 MHz 
power amplifier kit 10X power gain $34.95. Add 
$3.75 S&H. Send SASE lor complete catalog. 
Sunset Electronics, 12145 Alta Carmel Ct., Suite 
250-139, San Diego, CA 92128. 


TEST AIDS for testing units in FULL SERVIVE 
mode. Starcom VII, $40,00; Starcom VI, $30.00; 
Starcom DPBB f $50.00; Pioneer, $75.00; Tocom 
VIP 5503/5507. $25,00; S.A. call; Zenith, $25.00; 

N.E. ENGINEERING (617) 770-3630. 


ETCH PCB T S yourself, new technique, no chemi- 
cals, easy, cheap, full Instructions, Sharefare, 
$1.00, SASE, Nicknap Prods,, Suite 297, CN 
1907, Wall, NJ 07719, 


BUILD — FtVE-digit T ohms, capacitance, fre- 
quency, pulse, multimeter. Board and Instructions 
$9,95. Bagnall Electronics, 179 May, Fairfield, CT 
06430. 


ONE CHIP DOES tT ALL, illustrated guide to 
understanding and designing circuits utilizing the 
Motorola 68HC11, $5,00. fRkDEA t Box 6600, 
Macon, GA 31208. 

SIMPLE SECURITY, learn the basics of alarm 
design. Tested plans can be adapted for unlimited 
uses. Includes input conditioning, timer basics, 
and more, $5,00 TRIDEA, Box 6600, Macon, GA 
31208. 


VI D EO Cl P H E R II /sate! li te/scan ne r/cable/a ma- 
teur/ceilular/repair manuals, modification books, 
software. Catalog — $3,00. TELECODE, PO Box 
6426-SH, Yuma, AZ 85366-6426. 


KENWOOD & ICOM service bulletins. 175 + 
pages covering all models, $39,95. Catalog * 
$3.00, CODs (602) 782-2316 / FAX (602) 
343-2141. TELECODE, Box 6426-SH, Yuma, AZ 
85366-6426. 


DESCRAMBLER KITS, Complete cable kit 
$44.95, Complete satellite kit $49.95. Add $5.00 
shipping. Free brochure. No New York sales. 
Summit RS, Box 489. Bronx, NY 10465. 

DIGITAL COMPASS -™ A unique handheld de- 
vice that detects all eight compass headings. Re- 
sults displayed by the lighting of the appropriate 
LED, Krt contains compass sensor;. PCB (2X3.5 
in); LEDs; resitors & detailed instructions, $26,50 
Suncoast Technologies. PO Box 583SRE, Spring 
Hill, FL 34606, 


BUILD A TV and radio jammer! Ultra simple 
(parts under $10.00), yet effective. Great joke for 
that friend with a new TV or neighbor with the loud 
stereo! Plans only $4.0Q, W.C,N., 3283 
Belvedere, Riverside, CA 92507. 


LINE NOISE eliminator. Simple plans for mod- 
ems, Kills static. Build for $10,00 of Radio Shack 

K . Plans only $5.00. K&A Enterprise, Box 111, 
pden-Sydney, VA 23943. 


BUILD FUN electronic games with LEDs and sim- 
ple digital ICs. Book has plans for over 20 games. 
Send $9,95 + $2.00 S&H Omegatronlcs, PO Box 
911, Bloomingdaie, IL 60108. 

SECURITY SYSTEM schematics for eight zone 
entry exit delay controller with fire and panic loops 
$15.00. Plans to modify inexpensive, readily avail- 
able device into passive infrared alarm system 
compatible detector $5.00, Both $17,50. 
nice, Box 620, Rte 3, Kerhonkson, NY 12446. 

BUILD OR buy assembled, complete lie detector. 
Only $28,75 from Javier E. Baez Electronics, PO 
Box 3151 , San Luis, AZ 85349. Write us, right now. 

UFO BUSTER I Novel vehicle-based circuit 
probes mysterious energy fields that may interfere 
with engines, lights. Solid theory, compk;t, easy- 
building. Plans & data. $19. 95 postpaid. Exciting 
electronics! Stack, Box 365, Rooseveitown, NY 
13663. 

PRACTICAL FUEL SAVINGS for carbureted ve- 
hicles, Phenomenal results possible, easily and 
Inexpensively. Free vacation offer to first 500 cus- 
tomers. 1 (800) 747-9Q53. 

LED POSTER Art. Add an eye catching lighted 
effect to any poster. Great conversation piece or 
sell for profit. Complete illustrated instructions 
with Radio Shack parts list, $6,95, S. Sestito, Box 
378RE, Elmsford, NY 10523. 


PRINTED CIRCUIT BOARDS MADE. Single 
quantity, low quantity. Low prices. Single sided 
boards only. Send SASE for complete informa- 
tion. J. Morrow, 500 Ken Maril Road, Ames, IA 
5O010. 


STAINLESS STEEL screws, nuts, washers. As- 
sorted kits. Free catalog. Rusty Bolt, Box 708S, 
North Attleboro, MA 02761. 


WIRELESS GUITAR transmission system. Build 
your own for $39.95! ULTRA QUIET FM DESIGN. 
Features built-in switchable distortion effect! Kit 
includes PCB and ALL electronic components. 
Order TOLL FREE 24 hours: RadloActive 
TRANSMISSIONS, 1 (800) 263-9221 Ext.2587. 

FASCINATING ELECTRONIC DEVICES! KITS 
— STUN DAZER $44.95! SUPER FM OR AM 
TRANSMITTER $29.95! PHONE BUG $19,95! 
BUG DETECTOR $39.95! RF OR ACOUSTIC 
BUG JAMMER $34.95! SUPER SPY MICRO- 
PHONE $34,951 VOICE DISGUISER $39 951 
TESLA PHASOR GUN $79,95! SUPER BAT- 
TERYLESS RADIO/ POWER SUPPLY $29,95! 
UNIVERSAL 1C TESTER $49,951 LASER 
RADAR DETECTOR $39.95! CATALOG $4.00! 
PLEASE ADD 10% SHIPPING. ORDERS OVER 
$100.00 SHIPPED FREE! QUANTUM RE- 
SEARCH, 17919-77 AVE., EDMONTON, AB T5T 
2S1. 


NI-CAD ZAPPER can rejuvenate those unre- 
chargeabie NI-CAD batteries. Instructions, sche- 
matic and parts list to construct the NI-CAD 
Zapper: $5.00. TENTRQNIX, Dept, RS992, 3605 
Broken Arrow, Doeur d'Alene, ID 83814. 


CELLULAR hackers blble Theory — hacks — 
modifications — $53.95. TELEC0DE, PO Box 
6426-SH, Yuma, AZ 85366^6426, 


FM STEREO BROADCASTER kit. This kit out- 
performs the competition. Transmitter will broad- 
cast any audio signal from a CD player, VCR, or 
cassette player to FM stereo radios throughout 
your home and yard. All the complex circuitry is In 
the unique BA1404 integrated circuit. Tunable 
across in© FM band, runs on 1.5 to 12 volts DC, 
Complete kit of PC board and components for 
$24.00. TEKTRONIX, Dept, RS992, 3605 Broken 
Arrow, Coeur d'Alene, ID 83614. 


COMPUTER HARDWARE 


IBM PC and laptops video digitizer, connects to 
cameracorder, 640 by 480 resolution, 256 gray 
levels $89.98. Demo disk $3,00, information 
$1.00. Colorburst, Box 3091, Nashua, NH 03061, 
Phone (603) 891-1588. 


386/488 CPU heat sinks, patented, best perfor- 
mance anywhere, u-install. Send $18.00/1, 
$30.00/2. d NQGAL, Box 2123-re, Buffalo, NY 
14240, 


PC PARTS Mbs, disk drives, hard drives etc. 
Overstocks, reconditioned. Multiwatt Systems, 
Box 1147, Burlington, MA 01803. (617)229-9796. 

UNIVERSAL MICROPROCESSOR SIM- 
ULATOR/DEBUGGER V2.0 each set $90.00. For 
use with PC and compatibles. Simulates the Z80, 
8085, 8051, 6800, 6801, 6805, 6809, 6811, 6303 
and 6502 and 65C02. Features assembler, dis- 
assembler. source-level debugger. Accepts bin- 
ary and Intel hex formats. Displays registers and 
flags after execution. Response from terminal can 
be saved to a file. Includes batch file capability 
and bult-in demonstration. Additional sets are 
$50.00 each. The ROMY-6 EPROM EMULATOR 
works with simulator. Emulates EPROMs 
2716-27256, Code-patching with line assembler 
Monitors address bus. Loads 32K of code in 2C 
seconds (PC/AT 12 MHz). 90 day warranty. Saves 
you money only $1 55,00 (complete with one set oi 
CPU simulator). J&M Software Hardware De- 
sign , Inc., 83 Seaman Road, West Orange, NJ 
07052. Tel: (201) 325-1692, FAX: (201 ) 736-4567. 

INEXPENSIVE SINGLE BOARD COMPUTERS 

— An 8051 based SBC (assembled) with RS-23E 
circuitry; socketed EPROM: large breadboard 
area; 128 byte memory and 14 I/O ports. Free 
programming software with each order. $38. DC 
(plus $2.75 s/h), Suncoast Technologies, PO Bo> 
5835RE, Spring Hill, FL 34606. _ 

COMPUTER CONTROLLED security system 
for home or business. Uses IBM PC or 06 A 
computer. Includes infrared, various sensors 
and software. State of the Art security at $ 
reasonable cost. Send for free brochure 
Weick Products, 8132 Firestone #119, Downey 
CA 90241. 


LEARN MICRO-CONTROLLER programming 
using new 80C32 CPU, preroram in Basic-52 o 
assembly language, the 80<532 CPU card has * 
50 pin output header which will interface with you 
solderless breadboard, enabling you to design th < 
circuits that you want (ad/da t keypads, LCD, pp 
output circuits, etc ). Send seif addressed bust 
ness size envelop and $1.00 for schematic, am 
full details to J. Macs wan, 8132 Firestone Blvd. 
Suite 67, Downey, CA 90241. 


CABLE TV 


TV NOTCH FILTERS. BROCHURE $1.00 MICRC 
THIne., SOX 63/6025, MARGATE, FI 
33063.(305) 752-9202. 

TEST AIDS for testing units in FULL SERViVI 
mode. Starcom VI!. $40.00; Starcom VI, $30.0C 
Starcom OPBB, $50.00; Pioneer, $75.00; Tocor 
VIP 5503/5507, $26.00; S.A, call; Zenith, S25.0C 
N.E. ENGINEERING (617) 770-3530. 

TOCOM CABLE CONVERTERS Model 5504/1 
B. Clean condition, but sold as is with no remote 
Discounted to ONLY $24.96 each. CALL 1 (8M 
TED-HEXS. 
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HSC Electronics... 

HOT SUMMER DEALS!! 


Back by popular demand! 

tl doesn't take us long to sell out of those popular 
rechargeable batteries when wo got a batch in, so stock 
up now! These Yuasa NP7-12 rechargeable lead-add 
batteries are rated at 1 2 VDC , 7 ampi+i ours. New, 91 dale 
codes. 2. 5* x 4" x 6" with soideriess quick-connect tabs. 

HSOI13123 $14.95 ea. 




Overstock Specials! Buy Bulk, Save 5 $} 



HSC* 

Eliil 

10 to 4ff 

30 1ft W 

HM lo ! 

23 U4E Crystal O^lalor. 4-pm DIP 

9039 

2.79 

200 

1-00 

40 

2N4401 Tranaiator NPN &A TO- 94 

12M 

25 

.17 

.12 

,10 

IRF512 FWd-Effact Transistor 

11296 

\3& 

1.00 

65 

,7S 

MCR1M-6 SCR 400V 4A 

Z70t 

.94 

as 

7S 

50 

INS243 Tenet Dtoda 1SV 500mW 

13*9 

.14 

,11 

OB 

07 

IK 10 Watt Radnor 

7174 

25 

20 

.16 

15 

75 Ohm 5 Watt Raaistor 

S3+* 

2S 

20 

.11 

IS 

IK DIP hi .Id; r. li pin isaiwiwi 

1459 

50 

.40 

bo 

25 

100K SIP flaaatof, S pan 7 atomant 

*594 

19 

17 

IS 

.11 

Spin DIN Soekat, Cabto MouV 

11640 

1 2$ 

1,00 

.75 

.SO 

AC Un* Curd. 1W SJT f Gray 

11969 

USB 

l so 

95 

.73 

AC Uw Pilar. 6 Ait^ wtf tEC R«*pt- 

7715 

4 50 

300 

2.00 

125 

Bao* ry httdar tor 4 AAi #*• mem 

1Z7W 

-79 

70 

M 

40 

DIP Ratty. 3.S-10VDC, 13 mA cot*. 

11970 

149 

2,00 

150 

1,00 


I 


Static Charge Alarm x j 

i until are to be used at worn stations where static charges are a 


These until 

concern (U* CMOS or cut assembly). They product a lone whenever 
one of three selectable leveta of static charge ■* present In their monitoring 
are*, allowing you to take preventive action. Only 4" tall and come* wt to 
Its own 9VDC 300mA adaptor, or win run ofl Internal: SV battery (not 
Induded). Prevent Ihoee ehocklng devaloprnentsl 

HSC#12846 $4.95 , 


Electronic Kits.. Fun & Educational! 


mi flflfiMELBSjmBKlI Haw yeu aan ittan la iha i 
privet* pAott. opFWtiwn, appmach wtodtpartur* ruder coneu end many otter FAA utvkw 
V ery aanxJtlv*. amoott varactor flaw^iyeni 1 1 fl - 1 36 MHz. booming apaakar Judto, *a*evv* AclC 
andtquatoh, *24,95 CauSKrabKk sizes 

BtLl£ FM STEREO TRANSMITTER Tl*f * right, we Mid STEREO! Xm oom»ct a c 

dec*. CO Player or frwtog panel » tti* F*H<7* tte-iewf toputi, find a dear frequency, and you 
are ON THE AIR w*h a actual, turn#, temp or neighborhood FM flatten, oparattog per rivnad 
FOG Part IS RUeai Ua# the bUtt-in whip w your own antenna. Ea*y aup-by-ftap auamtty and 
egernkg instructor*., pfca hwfcM FCC r U« Wwmalten, Turn SS-iO* M He, very flap* RF 
(AtpJL irtamaJ 9V Battery. RCA ten and right trpua. *%*t*bto flaw beJanca. great starao 
aaparatten, edjuaivdJ* aUxardar. PC Boarf power twfteh. 329,95 Cm* A Knob KjT 3TZ.9S 
EfrH£ AMATEUR 2 METER TRANSCEIVER * that -banc* 2-htaw r*Uo w*n a BH3 
Ufterene# tocrytiah needed (Iru* fttC|u*ncy *yr«h»H for 144- t46 MHu, front panel lateotten 
of yeur 12 fawfle frequency pair* i.and you tan sat up more Hf needed!). 5-Wm RF Output {very 
easy to twfl wan PA-1 Ampler Kkj , clear aaaemtXy toftruetona and ptdAdata. dadfeatad peek*! 
connection*, accept* >CQM or equfrifcnt *pa*fc*f-mfc» . BuNti k today, and you'ra on iba wr on 
the trequarwi** of choicer Join che rava-luibon among ham* who &ncw that k good and basic 
rig need not coat nwe than a decent corUaea phene, answering machine or GO Ptayerl Nawty 
upgraded for 1 992 from the raMbto and popular FTR-ixtii 3149.95 Cm* A Knob Kk 324.93 

^ Many, many other kits available^ Send SASE for complete list! 




Perestroika Fallout-Soviet Science Collector's Item! 

Htetory enthaminhi Ernpka* crumbing! Eager young soarata being trained for the new wertoontorl W* took advantage of thechangngwodd acene to bnng lo yeuthete um^ejterm 
that aleo repreaent greet V*tua„,Au**ttn (formerfy Soviet rTwcroecopeel The manual oatialhaffi training mkvaioopaa, we woufaf probafcfy caHtham fluetenf-gnKto teflrwrwrf*. although [hay 
an not loyt. They are biological (itirfttated Iram below via mirror i microecopeB widi two objective lenses ftx, 2dnj and three eyepiece* \7x r tOx. lSx) The optical r^ualty and workmanship 
are wjrpr^ngfygood. given the atoHie* wove heard of Soviet labor woes Thedas* and tinged armature ere hand*ome painted cast alunknum, and the ot+ectfv* turret and lent bode* are 
chrome-ptaud brta*. The only awnfify reqtwed m to *erew the eyepiece T4ije mo the frame, and drop m yourenotceef eyep-tca.. Thee* una* m new. lAwaly greased (ft, packed wih 
a jjjyo MKhet of deaaicant m styrofoam & caiAoard, and dad win ttnngi The id -page manual s m tav EngMh, and la duly rueder-itamped with several acceptance date* [1 98lj and 
certification rNumbera on the bade. You can think of ft a* a piece of history, or jus! e decent nexpemA« micrcscop#. cmfy 951 Hunry, timxed puanpcnf 

$69,95 


l££# 13065 






Teeny Tiny Tuner Modules 

The unuaual Hem at left n a MITSUMI CfiTVS-ACSSF S3 Charnel 
ReveriB Conva Her- the opposto of a tuner -ImvUFs^fWl (45.75 MHil) 
'1 ■ conwtedto one of S3 CATV signal frequencies (55 25MHe to 547 2St*H) 

L * selected by volteg* input to varactor diode (3-24VDC). Require* 

e * +1 2.+5VDC— Pinout Spec Sheet * Block D^ram Included, Body 

Meesvret a.TS^arx.TSv UsefU lor Amaiei* TV? H*m*7 

HSC #131 20 $14,95 

iv Her* » a Mb module lhal you wort ftnd anywtiere eWel This Any (only 
,x r x T 75" i .F)PC mount package d a varactor tuned FM ivnerl Made 
by Tgko jMooel FTMC103A) for la* on the PC FM SiAearder adaptors 
at right. Uaet S - 12VDC, tunes rrom SSS to 108.1 MHi from 75 ohm 
artterm* inpti. ha* 10.7 if oJput with Voo output for control 


FM Computer Network Gear. 


I® be part of an FMautocamereiijecriptfenViatwork-bf sending 
and receiving mesugei. files anddai* anywhere m theoayntryl 
A hand's bonenia wah (depending on revi^ort) NVS RAUi, 
MAX231 , NSGflOO Syrtteelied FM lunar. RF Putt, elc.P 

HSC #13084 $24.95 

B "PIN -Mali- Rk lever SA-2*7A, atoo made by Indeayt. Th* 
was par? of the* -PIN" system, and you were wjppoeed lo be able 
to receive E-mafl, unaeendMt.vtt FM StBomer w*h juitthta 
box. an antenna (Inciudad) and a prfmari Or k could be hocked 
up to a computer vw parallel port. B*x h» numerto keypwl on 
top. pfci* connector* on back for power . print*;, compUttr and 
anunria. hwcttkanes fioriwirets In ROM) , jtaidto receiver urd, 


HSC£13101 $4.95 ea. or 10/S39.95 


Broadcast FM Antennas 


reoepdonl Maw wkh aaaembfy and mounllng in«iucttons, 

HSC #13086 $ 19.95 


HSC #13085 


•Maim ~cr above, bt* verydW w e ut tidde, unswa* de^n«t 
to be hocked lo a anal dtoh antenna and LNG (not included, and 
we don't have try!} tor uta*e reception of data and E-mal 
Power Stppf^ provided. Many totetofong parr* made. Indudkg 
Z^ . NVS RAM . RFLawar puts, WC31, Sierra Semi SC7400*. 
ht^i frequency varactor toner, eic. Experimenter's delighti 

HSC413100 S24.95 


ft. Dipole enlenni (not shown). Typical 304-ohm stereo FM-typo dpole antenna wkh bwft- 
kn baitn tor TE-ohm coax, piua a efx -loot coax cable wtth F-oohnectors Wortw great w*h 
FM atereoe, VHF TV* E or the unfta al right! 

HSC 013087 S1.95ea. or 10/S1S.00 


G. PM "Rubber Ducky' 1 Anlanna „.1f long weh phot joint on 


be used in place of "Cr above 

HSC 013088 S4.95 


Macintosh Serial Cable Set ) 


Ttire* piece sei of Mac accessory cables consists of ore RJl 1 to DS9S cable, 
one FU1 1 to MinTDlN 6M cable, and one DB9M to DS25F adaptor. Both cables 
are six feet long and have notsa suppressor chokes, and aU items are an 
attractive off-white color. Large quantity purchase means a special tow price! 

,HSC#1 3048 $4.95 


Electronic 

Supply 


Toll Free (Orders Only) l^BOCW HALTED (1-300-442-5033) 


3500 Ryder St, 5 Santa Clara, CA 95051 
4037 Amber tn,, Sacramento, CA 9 SO 41 


(408)732-1573 

(916)330-2545 


V6019 Hedwood Dr., Co tali, CA 94931 


(707)792-2277 


CIRCLE 244 OH FREE INFORMATION CARD 
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Connect Musde Wires 5 * to a battery or other power 
source and watch them contract in length up to five 
percentl Remove power, and they relax ond are 
ready for millions more cycles. 


Create direct linear action without heavy gears, 
coils, or motors. Use tousde Wires in robots, models, 
planes, railroads - anywhere you need small, strong 
olUledric motion. ^ 


What Are Musde Wires? 

Muscle Wires are highly processed strands of 
a nickel-titanium alloy called nitinol At room 
temperature they arc easily stretched by up to 
5% of their length. When conducting an electric 
current they heat and return to their original 
‘unstrctehed" shape with a force thousands of 
times their own weight. 


How strong are Muscle Wires ? 

The force a wire pulls with varies with size, 
from 35 to 330 grams. For more strength, use 
several wires in para lid. 


How fast can Muscle Wires activate? 

They contract as fast as they are heated - as 
quickly as 1/1000 of a second. To relax, the 
wire must cool again. Eates of many cycles per 
second are possible with active cooling. 


xirtol Muscle Wire Specification 


Wife Diameter SQ jim 100 ^im ISO pm 

Resistom 51 0 Cl/m 1 50 Q/m 50 Cl/m 

Contract Force 35 grams 1 50 grams 330 grams 

lypicol Current 50 mA 1 80 mA 400 mA 


How much power do Muscle Wires need? 

Power varies with wire diameter, length, and 
surrounding conditions. At room temperature 
typical currents range from 50 to 400 mA. 
Power levels can be higher, but once the wire 
has fully shortened, power should be reduced 
to prevent overheating. 



[ Ask for our~FREErtude~Wir« lath nfcj I Brochure 


(toteff £ Brochures * TCli Fffff 24 Hours 

800 - 374-5764 , 

VISA MottorCofd 


2476 Verne Court - FI 
Son Leandro, CA 94577 
Question %: 510351-5930 
Fax: 510351-6955 
Internet: mondoOholonet.net 


[ International Orders Welcome! first Class F&H; $?.Qi 


Mondo-tronics 


What are the advantages of Muscle Wires? 

Muscle Wires have many advantages over 
motors or solenoids including small size, light 
weighs low r power, very high strength-to-weight 
ratio, precise control, AC or DC activation, long 
life and direct linear action. 

All these topics plus 14 great projects are 
covered in detail in our book. Order Today! 


Get our bow 96 page Book ami Muscle Wire 
Sample Kit. If has 20 cm of 50 \im t and 40 cm each 
of 100 and 150 pimdicmeler Muscle Wires (1 meter 
total), plus crimps & instnretions - everything you 
need to get moving today! 


DESCRAMBUNG, NEW secret manual. Build 
your own descramblers for cable and subscrip* 
tlon TV. Instructions, schematics for SSAVl, gated 
sync, Sine wave, (HBO, Cinema*, Showtime, 
UHF. Adult) $12.95, $2.00 postage. 
CABLETRONtCS, Box 30502R, Bethesda, tAQ 
20824. 


BUSTER. Protect your cable box 
against the infamous cable ' bullet" The " Bullet" 
Buster acts as an electronic shield. Installs In-line 
in seconds. Don’t wait until its too [ate! $19.95 plus 
$3.00 S&H. ELECTROMAN, PO BOX 24474, New 
Orleans, LA 70184, 


CABLE ENCODERS SA Dropfield like new 
$1 100.00, Jerrold DSE $1000.00, Jerroid SSE 400 
converters, SA 8510 $50.00, raw DRZ DIG 
$65.00. Call Stan (414) 554*8618 Fone/Fax 3-8 
CST. Buying Inventory. 

CBTV CONVERTERS: Jerrold 400 450 DIO; 
$59.00, JSX JRX M35B $19,00. SB-3 $25.00, 
Oak RKDM, RTC-56 $69.00, Hamlin CR-6G003M 
$59,00, Starcom 6 $150,00. Other brands in 
stock. Minimum 10 lots. For dealers only, (405) 
685-2048, 


IT T S HERE at last — the new Zenith super chip! 
This one works or you get your money back. Ills 
the all new ZZ chip. Easy to install, even idiots can 
work with this onei Call for prices on one, or a 
quantity — you 11 be surprised how inexpensive 
the ZZ can be. (305) 425-4378. 

TOCOM 5503 “Turn on" module. Watch all chan- 
nels. Complete simple instructions, schematic, 
$25,00 ea. Two for $39,00, Mike, Box 743, 
Gldsmar FL 34677. 


MISCELLANEOUS 
ELECTRONICS WANTED 


SURPLUS PHOTOFACTS WANTED. Many num- 
bers. all quantities. Loeb, 414 Chestnut Lane, 
East Meadow. NY 11554. (516) 4S1-43S0. 


SATELLITE EQUIPMENT 


ViDEOCIPHER II, descrambling manual Sche- 
matics, video, and audio. Explains DES, Eprom, 
CloneMaster. 3Musketeer, Pay-per-view (HBO, 
Ginemax, Showtime, Adult, etc) $16 95, $2,00 
postage. Schematics for Videocypher Plus, 
$20. 00, Schematics for Videocypher 032 r $1 5,00, 
Collection of software to copy and alter Eprom 
codes, $25,00. CABLETRONtCS, Box 30502R, 
Bethesda, MD 20824, 


REPAIRS-SERVICES 


CREATIVE ELECTRONIC technician looking for 
R&D work that can be done at home. Analog or 
digital circuits. D.Cousins, 13 Doga St., Newton 
Falls, OH 44444. 


LEARN TO repair copiers! Order: Copier Doc- 
tor, an introductory text on copier repair. Plus: 
access to toner, developer, parts, $12.95 plus 
$2.50 S&H. Coastal Technical Products, 317 
Leeds Gate Rd., Savannah, GA 31406. 


TEST EQUIPMENT 


INTRODUCING: PROBE ANALYZER, 100 mil- 
lion sample per second, 64 K deep, single node 
logic analyzer, in convenient hand held probe. 
Uses PCs printer port, multiple waveforms dis- 
played on screen for fast troubleshooting. Cur- 
sors, zoom, disk store, frequency measurement, 
trigger, and more, $200.00, ROCKY TEST, 333 S. 
State Street, Suite 214 T Lake Oswego, OR 97034, 
Phone information (503) 638-3840. 

TOPMARtCS DEVICES: Frequency syn- 
thesizers, 0,5-3G HZ, octave bands, 10-20QKH2 
steps, 4MS lockup time, $500.00+ . Source lock- 
ing versions, $400.00 + . VCO’s. amplifiers, 
$100.00 f . Topmark (312) 262-3162. 


DISTORTION ANALYZER in Radio-Electronics 
12-91 article measures 0,005% THD. 90db notch 
at 1kHz. Built-in calibrator. Uses your DVM for 
measurement. Only nine ICs. Siikscreened front 
panel and finished printed circuit board: $28.00. 
INSTRUMEX, Bex 490, Blue Bali, PA 19422, 


VCO’S & Synthesizers: 1-2GHZ and 2-3GH 
VCOk and synthesizers, todbm output, excel iei 
phase noise. VCOs $250.00, synthesizer 
$550,00. Higher frequency versions available i 
2QOQQMHZ. Orders only Topmark (312) 262-316! 


BUSINESS OPPORTUNITIES 

EASY WORK! Excellent pay! Assemble produce 
at home. Call toll free 1 (BOO) 467-5566 ext. 1 106t 

EARN GREAT $$$ WITH YOUR COMPUTEF 

Work at homeE PROVEN SUCCESS! Send $1 C 
for details to: Owen, 5900 Yorkwood Rd., Baltc 
MD 21239. 


A GREAT idea is a terrible Itiing to waste! ReceK 
income for your ideas with minimum outlay, Leai 
about Sharefare. $1,00, SASE, Nicknap, Suil 
297, CN 1907, Wall, NJ 07719, 


EDUCATION 


GET YOUR “FCC Commercial General Rad 
{/telephone License/ 5 Electronics home stud 
Fast, inexpensive! Free details. Command Prt 
ductions. D-225, Box 2824, San Francisco, C 
94126-2824. 


TELEPHONE HOME siudy course. Profession 
certification. Association of Certified Tetephor 
Technicians, Route 3, Box 98, Ellington, M 
63638. 


SHARPEN YOUR electronic skills with the Bas 
Electronic Simulations and Problems compute 
program for the PC-MSDOS. Perfect to help yc 
prepare for your GET test. Satisfaction guarai 
teed, $29.95 plus $3.00 S&H. EES-REBE01, PC 
1391, Lubbock, TX 79408. 


PUBLICATIONS 


HIGH VACUUM technique, physical electronic 
and related topics for the senous amateur expei 
menter, Subscribe to the Bell Jar a new quarter 
journal. SASE for further information or $15,00 p 



COMPONENTS 


BATTERIES GALORE for all your electronic prc 
ects and household needs. Free catalog. PO B< 
9932, Maplewood, MN 55109. Or phone 1 (801 
657-5929. 


ELECTRONIC SURPLUS catalog. Send SASE 
Electrical and Metal Recovery, 4578 Cole Re 
Syracuse, NY 13215. 

STAINLESS STEEL screws, nuts t washers. A 
sorted kits. Free catalog. Rusty Bolt, Box 708! 
North Attleboro, MA 02761. __ 

SOLDERLESS BREADBOARDS 840 tie poin 
with versatile magnetic mounting system $6.£ 
add $2,00 S&H. Magnetic mounted digital mot 
u I as in wired and kit form from $4.00, Send $U 
for list, Omegatronics, PO Box 91 1 , Bloom ingdal 
IL 60108. 


COMPUTER SOFTWARE 


COMMODORE 64 Ham programs, 8 disk side 
over 200 amateur programs $16.95, 29 cei 
stamp gets unusual software catalog of util Hie 
games, and British disks. Home-Spun Softwan 
Box 1064-R, Estero, FL 33928. 

VIRUSFREE SHAREWARE; 29 MEGABYTE 
$29.00, add $29 .00 -29MB increment up to SI 
MEGABYTES. Include $3.00 shipping p< 
100MB: 1 (800) 876-8496. Visa-MC. SHARI 
NET, FOB 12368, Oklahoma City OK 73157, 

50-MEGABYTES programming SRC/utilltles, ( 
ASM'PAS/Basic $50.00. $3.00 shipping: 241 
order/inf o' fax: 1 (800) 876-6496, Visa-MC 
SHARE-NET FOB 12368, Oklahoma City, O 
73157. 


SHAREWARE! THOUSANDS OF IBM PRC 
GRAMS, $3.00 S&H for 2 disks full plus catalc 
disk. American Software, PO Box 509, Suite M 
Roseville, Ml 46066-0509. 
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NOW 
r YOU can afford 


HOME AUTOMATION! 



Call or write 
for 

FREE INFO! 


INTROL-PC provkk* futuristic: 

* BURGLARY PROTECTION 

* ENERGY MANAGEMENT 

* FIRE PROTECTION 

* EMERGENCY/MEDICAL 

* APPLIANCE CONTROL 
and much more for your Items! 

Amazing NEW device you can build in one evening! 
Construct for lees than $150.00* Easy toolless installa- 
tion! Does more than systems costing thousands! Uses 
IBM-PC or compatible, Comes with POWERFUL yet 

easy-to-use software that is unlike any other, Save money on energy; 
feel secure (mm theft, in-home assaults and fire. Enjoy the conve- 
nience of having a SMART HOME that knows how to manage your 
tights, appliances, sprinklers, healing/air conditioning and more* AMAZ- 
INGLY simple and fun lo build and install -wireless convenience loo! 
Uses common parts. 

PLANS and POWERFUL SOFTWARE H«p*War* 

Send Chock « M.G. to: P 0 ® ^79 Dc P L 
or «U 702-322-6675 Spades, NV 89432-3079 


ONLY $19,95 


NEWl 


EASY PC 


SCHEMATIC and PCB C.A.D 


Onlt 




Includes 

* CGA, EGA Sl VGA 
compatible* 

* Design largo multi layer 
boards, 

* One level pull down menu 
aod quick keys for fast 
layout* 

* Dot matrix, laser, platter, 
drill o 



Gerber &N.C* 


i output 


■ 6 Month Free update 
Free Demo 


7840 ANGEL RIDGE ROAD 
ATHENS OH 10 45701 
(614) 592 1810 

Vtta a MasterCard Accepted 


ssssssssss/s/sss^^^ 


TuilEbld Notch Filters and Telephone Recording Equipment 



Assembled and Tested Filters 
as low as $16 each 

10 or more 


Eliminates... 
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* Severe Interference 
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IBM COMPUTER PROGRAMS $1 ,99! Winders, 
business, home, games, art, fonts UN CONDI- 
TONALLY GU ARANTEED. Free catalog. 1 (800) 
723-0658 Ext. 11 B. 


$3.00 Each. Thousands of IBM programs, CAD, 
electronics, programming, etc. Free catalog on 
disk. BAG Marketing, 505 South Beverly Drive, 
Suite 1142, Beverly Hills, CA 90212-3898. 

IBM SOFTWARE for hams, technicians, and stu- 
dents. Also quality wire antennas for hams and 
SWL. Send 29 cent stamp to Homebrew Elec- 
ironies. PO Box 6294, Trenton, NJ 08650. 

EE PLUS other engineering P.D. Shareware. 5,25 
IBM format. Send for listing. Special — St .50 for a 
disk full of engineering software No S & H. 
AGBSoft, Room 2708. 1350 Sixth Ave., New York. 
NY 10019. 


FREE DISKS!! and, FREE PROGRAMS!! Our 

catalog contains over 2000 of the newest share- 
ware programs available! Over 200 hard to find 
rentals, and our list of electronic printing bargains, 
all on 360 K disk!! Plus, clip this ad and send itto us 
and you will also receive an IBM compatible game 
program, and utility program, (we choose pro- 
rams) plus specials of the month on a second 
isk fraeif Just send $3.00 shipping (refundable) 
for 36QK disks or $3,50 shipping (refundable) for 
720K disk. $13.00 gets you a oeautiful 10 disk 
capacity floppy disk holder, (our choice of color) 
plus 10 of our highest quality formatted 36QK disks 
which include sleeves labels & tabs, Pius all the 
above with $3.00 being refundable!! Same deal 
with 72QK diskettes instead of 360K disks, only 
$15,50 with $3,50 being refundable!! BEACH 
RADIO. DepL RE., PO Box 548, Boston, MA 
02112-0548, 


PROGRAM THE 68HC11 in Basic with this PC' 
compatible disk from Motorola. Contains the 
BASIC11 interpreter, Buffalo Monitor, sample pro- 
gram and more. Only $7,00 from Suncoast Tech- 
nologies, PO Box 5S35RE. Spring Hill, FL 34608. 


LEARN ELECTRONICS Why spend thousands 
of dollars on an electronic course when you can 
I earn electronics on your MSDOS-PC compatible 
computer? We offer modem Computer Aided In- 
struction programs to help you achieve your goal. 
Lessons are shipped every other month until you 
complete the course. Each lesson costs only 
$29,95 plus $3.00 S&H. Order lesson one today 
and receive a FREE safety program. Specify disk 
size. Satisfaction guaranteed. EES-RES06, POB 
1391. Lubbock. TX t 79408. 

CROSS PART DATABASE SOFTWARE: 

Crosses common electronic component part 
numbers to SYLVANtA and PHILIPS replace- 
ments. Contains approximately 31,000 part num- 
bers. 3-3 1 2 inch disks, CROSS PART IDENTIFY 
SOFTWARE: Crosses prefixes of electronic com- 
ponent part numbers to their manufacturer. 
DATABASE - $38.00 IDENTIFY — $10, 00 MO, 
Visa, check, money orders accepted. CPS SOFT- 
WARE, PO Box 28, Blackwell, OK 74631. (405) 
363-4330. 


PC BOARD and schematic design software for 
the IBM PC compatible. Create professional PCB 
layouts (with autorouting — requires EGA) and 
electronics schematics (CGA) with these inex- 
pensive shareware programs. Both for $7.00, 
SUNCOAST TECHNOLOGIES. PO Box 5835RE, 
Spring Hill, FL 34606. 

PROGRAM THE 8051 microcontroller In Basic 
with this PC. compatible shareware collection. 
Disk contains Editor, Basic Compiler, Assembler, 
Disassembler, Procomm plus 3 surprise pro- 
grams. Only $7.00 from SUNCOAST TECH- 
NOLOGIES, PO Box 5835RE, Spring Hill, FL 
34606. 


8051 TINY Basic interpreter, A program that re- 
sides in EPROM, allowing the programming of the 
8051 microcontroller with simple Basic com- 
mands. Disk contains the Tiny Basic program, 
Editor, Program Converters, detailed instructions 
and schematics. Only $10 00. Suncoast Tech- 
nologies. PO BoxS835RE, Spring Hill, FL 34606. 


ANTIQUE ELECTRONICS 


TUBES, PARTS (old stock from closed or banl 
rupt Radio-TV stores). Extensive listings in 1 
page illustrated catalog: $2.00. Don Diers, 427 
North 50 Street #SC4. Milwaukee. V 
53216-1313. 


AUDIO-VIDEO-LASERS 


IBM PC and laptops video digitizer, connects i 
cameraoorder, 640 by 480 resolution. 256 gre 
levels $89.98. Demo disk $3.00, informatio 
SI .00. Colorburst, Box 3091. Nashua, NH 0306 
Phone (603) 891-1588 


Cable 

Orders only 
1-800-AS2- 7090 j 

Aids 

Tesi 

Information 

(213)967-0081 

Test chips for JBRROLD. 7VCOM ZENITH SA. * 
mare. Folly Motivates units in Jus! minutes. Easy in j 
illation. Zenith only $ 39.95ea, Most others only SSi 

No Ct mkr Nbttbfsm cjb CwbJeCo owned rtf jror#iWUf( 


The Time 
Has Come... 


...to send for the latest copy of 
the free Consumer Information 
Catalog* It lists more than S00 
free or low-cost government 
publications. Send your name 
and address to: 

Consumer Information Centex 
Department TH 
Pueblo, Colorado 81009 


SYTECH-USA | 

Buy direct from the Mfg» 

ALLNEW PRODUCTS * 



C.P.U * Math-co 
Mother Boards, 
Monitors,, VGA cards 
IDE , LOCARDS 
FLOPPY DRIVES 
Cases, key boards 
Modem/fax cards 
Complete systems 
DOS 5.0, WINDOWS 3.1 
"»■ MULTIMEDIA 
C.D. ROM DRIVE 
AND MUCH MORE 

m 

601 ALEX) AVE, 27 
SANTA CURA CA 95054 

FAX 408 988-5856 
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To Get The Current Rate, 

You Have To Push The Right Buttons. 


Announcing the new toll-free number for U.S. Savings Bonds. 
Now, if you want to find out how much interest your investment 
is earning, simply call 1 800 4 US BOND. The rates are adjusted 
every six months to keep pace with the market, and there is a 
guaranteed minimum yield when held for five years or more. So 
push the right buttons — 1 800 4 US BOND — and find out how 
much your U,S. Savings Bonds are earning today. 



U.S. Savings Bonds 

Making .American Dreams A Reality 

A public service of this magazine 
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ree 5000-ohm resistors in se- 
;s between the supply voltage 
id ground so that one- third of 
ie supply voltage is developed 
:ross each resistor The inter- 
al flip-flop circuit provides a 
^finite "on*" or “off* response, 
s timing intervals are indepen- 
ent of the supply voltage. 

The 555 has two basic operat- 
ng modes: monostable (one- 
hot — a single pulse is emitted), 
nd astable (a stream of output 
>ulses is generated). In the 
nonostable mode when func- 
ioning as timers, time is pre- 
:isely controlled by the external 
RG network. In that mode the 
555 produces output pulses 
with rise and fall times mea- 
sured in microseconds. 

In the astable mode, the 555 
can be an oscillator It can main- 
tain an accurately controlled 
free-running frequency and 
duty cycle with only two exter- 
nal resistors and one capacitor 
In either monostable or astable 
modes, timing accuracy is es- 
sentially independent of varia- 
tions in supply voltage or 
ambient temperature. The de- 
vice can be triggered and reset 
on falling waveforms. 

Typical applications for the 
555 include precision and se- 
quential timing, pulse genera- 
tion, pulse-width and pulse- 
position modulation, and linear 
ramp generation. Moreover, it 
can directly drive loads such as 
relays, solenoids, low-power 
lamps, and high-impedance 
speakers. 

The 555 is packaged in plas- 


tic and metal DIF's and 8-pin 
metal cans for operation in the 
commercial temperature range 
of 0 °C to +70°C. Some plastic 
DIPs can operate in the -40°C to 
+ S5 0 C extended temperature 
range. 

Alternate-sourced 555 's can 
usually be identified by the in- 
clusion of the numbers 55 or 
555 in their designations. Ex- 
amples include Harris CA555, 
Motorola's MCI455, and Nation- 
al Semiconductors' LM555C, 
Other sources include Exar, 
Goldstar, Raytheon, Samsung, 
SGS-Thomson, and Sharp Elec- 
tronics, CMOS versions of the 
555, such asTexas Instruments 
TLC555 are also available. In 
addition to their low power con- 
sumption compared to stan- 
dard 555's, their outputs are 
compatible with CMOS as well 
asTTL. 

Table 1 presents some basic 
electrical characteristics for the 
555. The 556 is housed in a 14- 
pin DIP package but the block 
diagram of each circuit is iden- 
tical to that of the 555 shown in 
Fig. I. The 556 is also alternate- 
sourced by many of the same 
firms that offer the 555. Exam- 
ples are Motorola's MC3556 and 
Texas Instruments' TLC7556, 

How the 555 works. 

Figure 2 is a representative 
circuit schematic for the 555, It 
contains 21 transistors, 4 di- 
odes, and 15 resistors. The volt- 
age divider consisting of three 
5000-ohm resistors (shown in 
Fig, 1) appears to the right of 


Q1Q in the trigger comparator. K 
applies one- third of the supply 
voltage to the non-inverting in- 
put terminal of the trigger com- 
parator and two-thirds of the 
supply voltage to the inverting 
input of the IC's threshold com- 
parator. 

The output of the two com- 
parators controls the R-S flip- 
flop, which in turn controls the 
states of the complementary 
output stage and the slave tran- 
sistor Q6.The flip-flop’s state 
can also be set by signals at 
reset pin 4. 

When organized as a mono- 
stable timer, the trigger pin 2 
is held high by external resistor 
R t in series with the DC supply 
voltage. Under that condition, 

Q6 is saturated, shorting exter- 
nal timing capacitor C D to 
ground, and output pin 3 is 
driven low. Timer action is 
started by applying a negative- 
going trigger pulse to pin 2. As 
this pulse falls below one-third 
of the DC supply voltage, the 
output of the trigger com- 
parator changes state. That 
causes the R-S flip-flop to 
switch, turning Q6 off, and 
driving output pin 3 high. 

As Q6 turns off, the short is 
removed from the external ca- 
pacitor C D . The capacitor 
charges through the external 
resistor R D until the voltage 
across C D rises to two- thirds of 
the supply voltage. Then the 
threshold comparator changes 
state and switches the R-S flip- 
flop back to its original state, 
turning Q6 “on" and rapidly dis- 
charging C D . At the same time, 
output pin 3 reverts to its low 
state. The timing cycle is then 
complete. 

A characteristic of the 555 is 
that, once triggered, it cannot 
respond to additional triggering 
until the timing sequence is 
complete. However, the se- 
quence can be aborted at any 
time by feeding a negative-going 
pulse to reset pin 4. 

The output pulse is a square 
wave whose duration (time de- 
lay) depends on the values of R 
and C. The formula for this is: 
t D (time delay) = 1.1 (value of R 
x value of C) 

Simply stated, time delay is 
directly proportional to the 6 


TABLE 1— ELECTRICAL CHARACTERISTICS 


Characteristics 

Symbol 

Min. 

iyp. 

Max. 

Unit 

DC Supply Voltage 

Vcc 

4.5 

— 

16 

V 

DC Supply Current (V + =5V) 

V;c 

— . 

3 

6 

mA 

( V + = 5 V) 


ID 

15 

mA 

Power Dissipation 


— 

— 

600 

mW 

Threshold Voltage 

V th 

— 

% 

— 

V 

Trigger Voltage (V + - 5V) 

v T 

— 

1.67 

— 

V 

(V4 =15V) 


— 

5 

— 

V 

Reset Voltage 

V R 

0.4 

0.7 

1.0 

V 

Reset Current 

i B 

— 

0.1 

— 

inA 

Timing Error (Monostable) 
Frequency Drift with 


— 

1 

_ — 

% 

Temperature 


— 

50 

— 

ppmrC 

Drift with Supply Voltage 


— 

0.1 

— 

%/V 

Output Rise Time 

t r 

— 

100 

• — 

ns 

Output Fall Time 

tr 

— 

too 

- — 

ns 
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FIG. 2— REPRESENTATIVE CIRCUIT SCHEMATIC FOR A 555 timer with external re- 


sistive and capacitive components. 



FIG. 3 — COMBINATIONS OF RESISTANCE AND CAPACITANCE yield a range of time 
delays. The trigger pulse width must be less than the timing period. 


product of R and C. Figure 3 is a 
plot of time delay vs. resistance 
and capacitance based upon 
the time-delay formula where t u 
is in milliseconds, R is in thou- 
sands of ohms, and C is in mi- 
crofarads. Figure 3 gives a 


family of time delay curves with 
variations in R T and Cp Delays 
from 10 microseconds to 100 
seconds can be obtained by se- 
lecting suitable values of low- 
leakage capacitors from 0.001 
(j,F to 100 pF and resistors from 


1 thousand ohms to 10 
megohms. 

Figure 4-a is a simple fixed- 
period (approximately 50-sec- 
ond) manually-triggered time 
delay circuit, and Fig. 4-b 
shows the waveforms as they 
would appear on an os- 
cilloscope. The sequence of 
events in Fig. 4-b is initiated by 
grounding trigger pin 2 with 
momentary start switch SI. 
The control voltage pin 5 is 
decoupled by C2, and the out- 
put state can be determined by 
observing whether LED1 is il- 
luminated or not. A square out- 
put pulse (whose fixed-period is 
determined by R1 and Cl) ap- 
pears at output pin 3, while an 
exponential sawtooth (with the 
same period as the square wave) 
appears at discharge pin 7. 

The fixed-period output of the 
circuit in Fig. 4 can vary from 
1.1 to 120 seconds by making 
the changes shown in Fig. 5. 
Resistor R1 is replaced with a 
10K fixed resistor and 1- 
megohm potentiometer R5 in 
series, as shown. A reset feature 
can be added by installing 
reset switch S2, permitting 
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0 
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IG. 4 — FIXED-PERIOD TIMER produces a 50-second time delay (a). The wave- 
orms at three pins are shown (6 + a> 



FIG. 5 — VARIABLE-PERIOD TIMER CIRCUIT with reset capability produces time de- 
lays from 1.1 to 120 seconds. 


+ 12V 



+ 12V 



b 


FIG, 6— ALTERNATE METHODS FOR ENERGIZING a relay from the output of a 555. 



PIG. 7— TIMER WITH A RELAY OUTPUT provides time delays of 1.1 to 120 seconds. 


premature termination of the 
timing period. 

The 555 timer can drive non- 
inductive loads directly from 
pin 3 with currents as large as 
200 miiliamperes. However, if 
the circuit contains an induc- 
tive relay load, either of the 
schematics shown in Fig. 6 ap- 
ply. In Fig, 6-a, the relay RY1 is 
normally off, but it goes on only 
when output pin 3 goes high 
during the timing interval; in 
Fig, 6-b, RY1 is normally on, but 
it turns off during the timing 
interval. Diode D1 in both cir- 
cuits protects the 555 against 
inductive-switching damage. 
The contacts of relay RY1 can 
control external circuits. 

Figure 7 shows how a relay 
and a 555 can form a simple 1, 1- 
to 120-second timer in two 
switch-selected decades. How- 
ever, the general-purpose cir- 
cuit has several drawbacks. 
First, it draws current continu- 
ously even when the timer is 
off Second, because of the wide 
tolerance variations in the elec- 
trolytic timing capacitors Cl 
and C2, potentiometer R4 
needs two custom calibrated 
scales. 

The schematic in Fig. 8 shows 
how to overcome these draw- 
backs. The reset swi tch S2 and 
the set of relay contacts in paral- 
lel with the start switch SI, 
which are both normally open 
(N,0.) keep the circuit off so 
there is no current drain. The 
timing cycle is started by press- 
ing momentary pushbutton 
switch SI, which connects 
power to the 555. At the instant 
of SI closure, C3 is fully dis- 
charged. It therefore sends a 
start pulse to trigger pin 2 
through R4 and initiates a tim- 
ing cycle. 

As the timing cycle starts, RY1 
is energized. The contacts in 
parallel with SI close and keep 
the 555 powered even when S2 
is released. At the end of the 
timing cycle RY1 is de-energized 
and its contacts re-open, dis- 
connecting power from the 555. 

The timing of the circuit in 
Fig, 8 is principally controlled 
by the values of resistor R1 and 
potentiometer R5 P and either Cl 
or C2, which are switch-se- 
lected by S3-a. Note, however, 
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that timing is also influenced by 
the setting of potentiometers 
R6 and R7. They are selected 
with switch S3-b and connected 
to control voltage pin 5 of the 
IC. Those potentiometers effec- 
tively shunt the internal voltage 
of the 555, thereby altering tim- 
ing periods. 

That feature allows the circuit 
to produce precise timing peri- 
ods even when capacitors with 
loose-tolerance values are in the 
circuit. It also allows a single 
calibrated timing scale to cover 
the two switch-selected timing 
ranges. 

To set up the Fig. S circuit, 
first set potentiometer R5 to its 
maximum value, set switch S3 
to position 1 and push start 
button SI. Then adjust potenti- 
ometer R6 for a precise period of 
10 seconds. Next, set 3 to posi- 
tion 2, push start switch SI, 
and adjust potentiometer R7 for 
a precise period of 100 seconds. 
With those adjustments com- 
plete, the timing scale can be 
calibrated over its full 100-sec- 
ond range. 

Timers for car lights 

Figure 9 is a circuit that auto- 
matically delays the turn-off of 
an automobile's headlights, per- 
mitting them to function as 
safety lights at night after the 
ignition switch is turned off. It 
is a useful circuit if you want 
your car’s headlights to remain 
on for 50 seconds after you have 
parked, turned off the ignition, 
locked the doors, and walked 
away. The headlights will stay 
on long enough to illuminate 
your route until you can reach 
the safety of your "home. The cir- 
cuit does not interfere with nor- 
mal headlight operation. 

When the car’s ignition 
switch S2 is turned "on." RY1 is 
energized (through diode D3) 
closing its contacts and con- 
necting the 12-volt battery to 
the 555 and headlights switch 
SI. In this state the headlights 
operate normally. However, be- 
cause both sides of capacitor C2 
are connected to the positive 
supply, it is fully discharged. 

When S2 is turned “off,” the 
voltage across R3 goes to zero, 
de-energizing the relay. How- 
66 ever, at that time C3 applies a 



FIG. 8— PRECISION (COMPENSATED) TIMER with a relay output has two ranges: 0.9 
to to seconds and 9 to 100 seconds. 


SI 



FIG. 9 — HEADLIGHT TURNOFF CONTROL with automatic delay for automobiles. 



FIG. 10— HEADLIGHT/SPOTLIGHT TURNOFF CONTROL for automobiles is manually 
actuated. 


negative-going trigger pulse to 
trigger pin 2. initiating a 50- 
second timing cycle that applies 
current to the relay coil through 
Dl. 

Relay RYl's contacts remain 
closed for about 50 seconds 


after S2 is turned off, keeping 
the positive battery supply con- 
nected to SI during this period. 
That keeps the headlights on if 
SI is in its on position. At the 
end of that 50-second time de- 
lay, RY1 de-energizes, its con- 






G. 11— PORCH LIGHT CONTROL AUTOMATICALLY turns on a light for a preset 
mod only when triggered at night. 
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FIG. 12 — ADD-ON PULSE GENERATOR can supplement a stand-alone pulse gener- 
ator. It is triggered by rectangular input signals. Table 1 gives output pulse widths for 
various values of C3. 



FIG. 13— MODIFIED ADD-ON PULSE GENERATOR can be triggered by any kind of 
input waveform including sine waves. 


tacts open, and battery supply 
is disconnected from the 555 
and SI. 

The circuit in Fig. 9 is com- 
patible with modern practice for 
powering the headlights switch 
Si with ignition switch S2 so 
that headlights work only when 
the ignition switch is on. How- 


ever, the circuit shown in Fig. 10 
is applicable to older vehicles 
whose headlights or spotlight 
are independent of the ignition 
switch. The circuit illustrates a 
manual delayed turn-off light 
control. 

That circuit works if the vehi- 
cle is parked with its lights off. 


They will be turned on for a pre- 
set 50-second period as soon as 
momentary pushbutton start 
switch SI is pressed. When the 
delay period times out, the 
lights will be turned off again 
automatically. 

The Fig. 10 circuit includes 
relay RY1 with two sets of nor- 
mally-open contacts. The tim- 
ing sequence is started with the 
momentary closure of pushbut- 
ton switch SI. Normally, both SI 
and the relay contacts are open, 
so the timer circuit is not 
powered and the lights are off. 
Capacitor C3 is discharged un- 
der this condition. 

When SI is momentarily 
closed, RYls coil is energized. 
That action closes its first set of 
contacts, applying power to the 
car’s lights while also closing its 
second set of contacts, applying 
power to the 555. However, 
trigger pin 2 of the IC is briefly 
grounded through C2, so a 
negative trigger pulse is fed to 
it, and a timing cycle is begun. 

Consequently, output pin 3 of 
the 555 switches high when the 
relay contacts close, locking the 
relay into its “on” state (re- 
gardless of the subsequent state 
of SI), keeping the lights on for 
50 seconds. At the end of the 
timing cycle, pin 3 of the IC 
switches to its low state, de-en- 
ergizing RY1. Then both sets of 
relay contacts open, discon- 
necting power from the 555 and 
the lights. 

Automatic porch light 

Figure 1 1 is an automatic con- 
trol circuit for a porch light. It 
will turn a porch light on auto- 
matically for a preset 50-second 
period when its sensor detects 
the presence of a person. How- 
ever, it performs that function 
only at night or under condi- 
tions of reduced visibility such 
as might occur during a storm. 
The circuit is activated with 
switch SI, which can be a 
microswitch triggered by a por- 
ch gate. It might also be a pres- 
sure-switch hidden under a 
porch mat and triggered by a 
person weighing perhaps 50 
pounds or more. 

Circuit operation depends on 
a negative-going pulse that falls 
below the internally controlled 6 
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FIG. 14— ADD-ON DELAYED PULSE GENERATOR can be triggered by any input wave- 
form (a). Waveforms at input to IC1 and those at the outputs of IC2 and IC3 based on 
different values of R and C (b). 


one- third supply voltage being 
fed to trigger pin 2 of the 555, 
If the trigger pulse does not fall 
below that value, the timing cy- 
cles cannot be initiated. 

In Fig. 11, the photocell (re- 
sistor R4) and potentiometer R5 
are in series as a light-depen- 
dent voltage divider. One side of 
SI is connected to the junction 
between R4 and R5, and the 
other side is connected to pin 2 
through a the network of G2 
and R3. Tn normal daylight the 
photocells resistance is tow; so a 
high voltage appears at the 
junction of R4 and R5, As a re- 
sult, closing SI sends a voltage 
pulse to pin 2 whose value is too 
low to pull pin 2 below one-third 
of the supply voltage. Thus, the 
timer cannot be triggered with 
SI under those conditions. 
However, the photocell's resis- 
ts tance value increases at night or 


under reduced visibility caus- 
ing a low voltage to appear at the 
R4-R5 junction. Under that 
condition, closing SI generates 
a voltage pulse that pulls pin 2 
below the one-third supply volt- 
age value, triggering the timer. 

The cadmium-sulphide (CdS) 
photocell (resistor R4) should 
have a resistance of 1000 to 
47,000 ohms under “dark” 
turn-on conditions. Potentiom- 
eter R5 can be adjusted to preset 
the minimum "dark" level for 
circuit triggering. The trigger 
signal is fed to pin 2 of the 555 
through the C3 and R3, a net- 
work that shapes the trigger 
pulse and effectively isolates the 
DC component of the photocell- 
potentiometer network from 
pin 2. 

Pulse generators 

In all of the circuits presented 


so far, the 555 functions as z 
monostable (one-shot) puls* 
generator. Suitable trigger sig 
nals are fed to trigger pin 2 anc 
output pulses are taken from 
output pin 3. The 555 can gen^ 
erate well formed output pulses 
with periods from 5 microse 
conds to hundreds of seconds. 
The maximum usable pulse re- 
pi titi on frequency is approxi- 
mately 100 kHz, 

The signal reaching trigger 
pin 2 must be a carefully shaped 
negative -going pulse. Its ampli- 
tude must switch from an "of T 
value greater than two-thirds of 
the supply voltage to an "on" val- 
ue less than one-third of the 
supply voltage. (Triggering ac- 
tually occurs as pin 2 drops 
through the one-third supply 
voltage value.} Trigger pulse 
width must be greater than 100 
nanoseconds but less than that 
of the desired output pulse. 
That condition assures trigger 
pulse removal by the time the 
monostable period times out. 

Suitable trigger signals for 
the 555 in the monostable mode 
can be formed by converting the 
input signal to a good square 
wave that switches between the 
full positive supply voltage and 
ground. The square wave is 
then coupled to pin 2 with a re- 
sistor-capacitor differentiating 
network having a short time 
constant. That network con- 


TABLE 2— CAPACITOR VALUES 
FOR PULSE-WIDTHS 


Capacitors C Z 
(Microfarads) 

Pulse Width Range 
(Time in Seconds) 

10.0 

90 ms - 1.2 

1.0 

9 ms - 120 ms 

0.1 

900 jls - 1 2 ms 

0,01 

90 fis - 1 .2 ms 

0,001 

9 fjis - 1 20 p.s 


verts the leading or trailing 
edges of the square wave into 
suitable trigger pulses. 

Figure 12 shows a timing cir- 
cuit that accepts input signals 
already in the form of square 
waves or pulses. Transistor Q1 
converts a rectangular input 
signal into a form that switches 
between the positive supply and 
ground. The output signal is 
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FIG, IS — THREE-STAGE SEQUENTIAL TIMER or pulse generator (a) and waveforms at 
three different output pins (b). 


then fed to trigger pin 2 
through differentiating net- 
work C2-R4. The circuit can be- 
come an add-on pulse generator 
in combination with a separate 
square-wave or pulse generator* 
Variable-amplitude output 
pulses can be obtained from po- 
tentiometer R7* 

The output pulse widths of 
the Fig* 12 circuit can be varied 
over more than a decade range 
with potentiometer R6 T and 
they can be switched in overlap- 
ping decade ranges with the val- 
ues of C3 listed in T&ble 2* With 
the component values shown, 
output pulse width is variable 
from 9 microseconds to 1.2 sec- 
onds. Capacitor C4 decouples 
control voltage pin 5 to im- 
prove circuit stability 

Figure 13 shows a modifica- 
tion of the circuit in Fig* 12 that 
can be triggered by any kind of 
input waveform, including sine 


waves. Here the first 555 (IC1) is 
configured as a Schmitt trigger 
to convert all input signals into 
square-wave output signals. 
Those square waves trigger the 
second 555 (IC2) in the mono- 
stable mode in the same way as 
described earlier* The circuit 
can also become an add-on 
pulse generator in combination 
with any kind of stand-alone 
waveform generator that pro- 
duces output signals with peak- 
to-peak amplitudes greater 
than one-half the ICs supply 
voltage. 

Figure 14-a shows how two 
monostable circuits can be con- 
nected in series to make a de- 
layed-puise generator. As in Fig. 
13, the first 555 (IC1) is config- 
ured as a Schmitt trigger. The 
second 555 (IC2) controls time 
delay width, while the third 555 
(IC3) determines the output 
pulse width. 


As shown in Fig. 14-5, the 
output pulse at pin 3 of IC3 ap- 
pears at a time interval after the 
initial application of the trigger 
signal. This time delay width 
^Dl is determined by the prod- 
uct of the value of capacitor C3 
and the sum of the values of re- 
sistor R5 and potentiometer R6, 
in accordance with the time de- 
lay formula given earlier. Sim- 
ilarly output pulse width t D2 is 
determined with the values of 
C7, and R8 and R9* 

This circuit can become part 
of a stand-alone pulse delay gen- 
erator by building it into a 
square-wave generator case. 
The square-wave generator will 
provide the initial trigger sig- 
nals needed, 

A number of monostable 
pulse generators can be placed 
in series to operate in sequen- 
tial form* Figure 15-a, for exam- 
ple, shows a three-stage se- 
quential generator circuit. It 
can control lamps or relays In a 
pre-programmed time sequence 
after pushbutton switch SI is 
pressed to give the start 
command. Note that the reset 
pins (pin 4) of all three 555's are 
shorted together and positively 
biased by R6* Those pins can be 
shorted to ground with set 
switch S2, When power is ap- 
plied, SI should be closed, en- 
suring that none of the 555b in 
the circuit are falsely triggered* 

Figure 14-5 shows the wave- 
forms from the output pins of 
all three 555s (IC1 to IC3)* The 
time delay t D1 is determined by 
the values of Cl and R2, t D2 is 
determined by the value of 04 
and R4 and t D3 is determined by 
the values of 07 and R7 when 
inserted in the time delay for- 
mula given earlier. 

Finally three or more mono- 
stable circuits can be connected 
with capacitor C9 (shown in a 
dashed connection line) be- 
tween SI and pin 3 of the third 
555 (ICS). This loop feeds a sig- 
nal back from the output pin of 
1C3 to the input trigger pin of 
ICL permitting infinite repeti- 
tion of pulse sequence* The cir- 
cuit can drive LEDs and digital 
logic* The circuit also has the 
reset capability provided by S2 
that clears the circuit when 
power is first applied. R-E 
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let up a versatile sloping-vee antenna for 
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o improve your transmission 
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THE SLOPING-VEE ANTENNA IS ONE 

of the most versatile broadband 
antenna designs available to 
amateur radio enthusiasts and 
shortwave listeners. It is struc- 
turally simple, inexpensive, 
easy-to-build. and easy to set up 
in the field if you want to take 
your rig with you on vacation. 
The sloping vee can achieve 
moderate and occasionally even 
high gain over a frequency span 
of 5 to 1, 10 to 1, or more. The 
antenna is functional over the 
high-frequency (HF) into ultra- 
high- frequency (UHF)-range 
from about 3 MHz to about 800 
MHz. 

The most common configura- 
tion for the sloping-vee antenna 
is shown in Fig. 1 . It consists of 
two sloping, radiating elements 
(wires) fed by a radio-frequency 
source at their vertex. The 
source is located at a height H 
above the ground, and the ele- 
ments are terminated by two 
equal resistors. R. located at or 


near the Earth’s surface, 'tech- 
nically it is an in verted- vee slop- 
ing antenna. 

The true sloping-vee antenna 
has a vertex height, H, that is 
actually less than the height of 
its terminations. The radiating 
elements slope up from the 
ground, not down as shown in 
Fig. 1. making this configura- 
tion more difficult and expen- 
sive to build because two masts 
are required. However, both 
forms are called sloping vee’s be- 
cause they resemble a tilted let- 
ter “V.” 

This article presents a sys- 
tematic design procedure that 
takes into account the unique 
characteristics of this antenna. 
A typical design for an HF/VHF 
10- to 60-MHz sloping-vee an- 
tenna is discussed in detail, and 
measured performance data for 
the actual antenna is given. A 
frequently overlooked feature of 
the sloping-vee antenna at HF 
and a major advantage is that it 
combines the features of hori- 
zontal and vertical antennas, 
which results in virtual polar- 
ization diversity. 

In a careful design, the 
characteristics of the communi- 
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cation links to be supported by 
the antenna must be consid- 
ered. For example, the take-off 
angles at which the antenna 
must have adequate gain are de- 
termined by the transmitter-to- 
receiver distance and by the vir- 
tual ionospheric reflection 
height. 

Another design constraint is 
the antenna’s required band- 
width which is determined by 
the operating frequencies. For 
some amateur radio operators, 
only the HF band (3 to 30 MHz) 
is of concern; others want to 
cover the upper HF range and 
the 6-meter (50 kHz) band as 
well. High-gain antennas such 
as Yagis exhibit a bandwidth of 
a few percent of the center fre- 
quency. A well designed sloping 
vee. by contrast, will cover the 
entire HF spectrum and even ex- 
ceed it. 

Antenna siting is another im- 
portant consideration in the de- 
sign of a sloping vee. From HF 
well into the VHF range, the 
Earth’s electrical charac- 
teristics (ground conductivity 
and dielectric constant) have a 
dramatic effect on antenna per- 
formance. Ground effects are 
especially important at low 
take-off angles (close to the 
horizon). 

Shallow take-off angles are 
necessary for long-range trans- 
mission. For very long dis- 
tances. the take-off angle could 
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FIG. 1— A SLOPING-VEE ANTENNA Is simple, inexpensive to build and erect, and 
provides excellent broadband performance from HF well into VHF. 


be so low that mountains or 
other terrain features block sig- 
nal transmission. Those 
obstructions limit the mini- 
mum take-off angle which, in 
turn, limits the range. 

Sloping-vee operation 

As shown in Fig. L the RF 
source excites current waves on 
the vees radiating elements. 
The total current consists of 
two components: an incident 
wave propagating from the 
source toward the end of the ele- 
ment, and a reflected wave prop- 
agating from the terminating 
resistor back toward the source. 
In an ideal vee, the reflected 
component is zero because the 
terminating resistor absorbs 
any incident energy that would 
otherwise be reflected. In prac- 
tice, there is a only a slight re- 
flected component. The inci- 
dent and reflected waves com- 
bine point-by-point along the 
element length to form a weak 
standing-wave pattern. An un- 
terminated antenna, such as a 
center-fed, half-wave dipole, 
propagates a reflected wave with 
a large amplitude that creates a 
strong standing-wave pattern. 

The half-wave dipole is a reso- 
nant, narrow band, standing- 
wave antenna. By contrast, a 


properly designed vee is a non- 
resonant, broadband, travel- 
ing-wave antenna. Broadband 
operation is obtained from the 
vee antenna by eliminating as 
much of the reflected current 
wave as possible. The terminat- 
ing resistors are capable of ab- 
sorbing most of the incident 
energy that is not radiated from 
the elements. If the terminating 
resistor is conjugate-matched 
to the characteristic impedance 
of the radiating element, there 
is no reflected signal because all 
of the power is absorbed. 

This situation is the same as 
the maximum power transfer 
condition for a transmission 
line feeding a load. The load ab- 
sorbs maximum power when its 
internal impedance is equal to 
the complex conjugate of the 
transmission line's charac- 
teristic impedance Z Q , Because 
Z 0 for well-designed transmis- 
sion lines is nearly a pure resis- 
tance, the matched load is a 
resistance of equal value. The 
most common coaxial cable im- 
pedance is 50 ohms, and the 
corresponding matched load is 
a resistive 50 ohms. The Load 
could be a 50-ohm dummy (es- 
sentially a resistor), or it could 
be an antenna with an input im- 
pedance of 50 jO ohms. 


The frequencies at which the 
vee exhibits near traveling-wave 
behavior determine its useful 
bandwidth. The precise defini- 
tion of impedance bandwidth is 
the range of frequencies at 
which antenna input voltage 
standing-wave ratio (VSWR) is 
less than or equal to some 
threshold value, typically 2 to 
2.5:1 for transmitters and up to 
5:1 for receivers. There are dif- 
ferent thresholds because 
transmitter circuits cannot tol- 
erate high VSWR without re- 
ducing output power or shut- 
ting down; by contrast* a 
receiver is not limited by VSWR, 

For receive-only operation, in- 
creased antenna VSWR causes 
higher mismatch loss into the 
receiver front-end, which re- 
duces the available signal level. 
There is a point at which the 
mismatch loss is so high that 
receiver sensitivity (minimum 
detectable signal) becomes un- 
acceptable low. Figure 2 is a plot 
of mismatch loss as a function 
of VSWR with one end of the 
transmission line matched . At 
a VSWR of 5:1, receiver sen- 
sitivity is reduced by only 2,5 
dB; but at 21:1, the reduction 
approaches 8 dB, 

An objective for the design of 
a vee antenna is to maximize 
the range of frequencies in 
which VSWR is less than 2.5:1 
for transmission and less than 
5:1 for reception. An antenna 
meeting the transmission crite- 
rion between 3.5 and 30 MHz, 
for example, could be loaded di- 
rectly on all bands from 80 to 10 
meters without a tuner or 
matching network! The same 
antenna could receive over an 
even wider bandwidth. 

Design procedure 

The design of a good vee in- 
volves three steps. The first is to 
evaluate the kinds of communi- 
cation links for which the an- 
tenna is intended. The designer 
must answer the following 
questions: What are the dis- 
tances and operating frequen- 
cies involved, and what is the 
propagation mode? The second 
step calls for the selection of the 
vee's apex angle based upon the 
intended operating frequency 
and antenna size. The third 



sion-line matched. 

step is the computation of the 
antenna radiation patterns for 
the desired distances. 

The assumed specifications 
for the design of a vee antenna 
are: 

• Frequency range — 15 to 50 
MHz (continuous) 

• Propagation mode — meteor 
trails at 100 kilometers 

• Link distances — 400 to 1200 
kilometers (250 to 750 miles 

• Antenna siting — limited to an 
area 100 x 100 feet and a height 
25 feet 

• Main lobe gain — 0 dBi, mini- 
mum value 

Step 1 — Link evaluation 

Three transmission-path fac- 
tors influence vee design: dis- 
tance between transmitter and 
receiver (determines antenna 
take-off angles); operating fre- 
quencies (determines required 
bandwidth); and propagation 
mode (determines take-off an- 
gles). Each of those factors must 
be known or estimated to de- 
sign an antenna matched to the 
path. 

Signals propagating between 
points on the Earth s surface 
are bent by the ionosphere or 
other scattering mechanism 
such as a meteor reflection. The 
most common (but not the only) 
propagation mode at HF is the 
skywave. The transmitted sig- 
nal is bent back toward the Ear- 
th s surface by the ionospheres 


changing refractive index. This 
process is equivalent to a spec- 
ular reflection from a virtual re- 
flection point. The simplest 


model of HF skywave propaga- 
tion is a straight-line signal ray 
from the transmitter to a loca- 
tion near the reflection point 
where it is bent back as another 
straight line ray from the reflec- 
tion point to the receiver as 
shown in Fig. 3. 

The attainable distance in a 
communication path depends, 
in part, on the reflection height, 
with higher reflections provid- 
ing greater distances. HF sky- 
wave propagation is caused by 
reflections from the iono- 
spheres layers: D layer (about 
50 kilometers high), E layer 
(about 120 kilometer high) and 
F layer (200 to 500 kilometers 
high). Meteor-trail reflections 
are of growing interest because 
of the increased availability of 
high-speed packet data equip- 
ment. Those reflections occur at 
altitudes of about 100 kilo- 
meters. 

The path geometry (reflection 
height and transmitter-to-re- 


VIRTUAL REFLECTION 
POINT 


METEOR REFLECTION 


IONOSPHERE 
F-LAYER 100 TO 260 Ml 
E-LAYER 60 TO 70 Ml 
D-LAYER 35 TO 60 Ml 



FIG. 3 — DIAGRAM SHOWING RELATIONS between take-off angle, virtual reflection 
point, and signal range. 
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veiver distance) determines the 
range of required take-off an- 
gles for the antenna. Signal rays 
transmitted at too high an angle 
fail short of the receiver* while 
those transmitted at too shah 
low an angle can overshoot the 
receiver. 

Figure 3 shows two important 
angles in vee design* The take- 
off (or elevation) angle is mea- 
sured upward from the earths 
surface to the ray direction* The 
polar (or zenith) angle is mea- 
sured down from the vertical to 
the ray direction. Both angles 
are important because path re- 
quirements are usually de- 
scribed in terms of the take-off 
angle* but antenna perfor- 
mance is usually referred to a 
coordinate system bas^d on the 
polar angle* The sum of the pol- 
ar angle and the take-off angle is 
90° * so the polar angle can al- 
ways be determined by sub- 
tracting the take-off angle from 
90° and the take off-angle can be 
found by subtracting the polar 
angle from 90°* 

Figure 4 is a communication- 
range plot* The left vertical axis 
is the maximum range in kilo- 
meters for a specific take-off an- 
gle in degrees* while the right 
vertical axis is the maximum 
obstruction height in feet vs. 
take-off angle* Three range vs* 
take-off angle curves are plotted 
for different reflection heights* 
and each curve is labeled with 
the height (100. 300. and 500 
kilometers). These curves were 
computed for an Earth spher- 
ical radius of 6371 kilometers* A 
“ 4 / 3 -Earth” correction factor 
(Earth radius increased by Vs) is 
sometimes used at HF. Applying 
that correction would modify 
the curves shown somewhat. 

Either the maximum path 
distance for a given take-off an- 
gle or the appropriate take-off 
angle for a specified distance 
can be determined from Fig* 5. 
At a take-off angle of 20° . for ex- 
ample* the maximum range is 
about 2100 kilometers (1300 
miles) for 500-kilometer reflec- 
tions in the F2 region. The 
range increases to 4000 kilo- 
meters (2500 miles) at about a 
5° take-off angle. 

If the path length were 3200 
74 kilometers* the appropriate 



FIG. 4 — COMMUNICATION RANGE PLOT : maximum range and maximum obstruction 
height vs* take-off angle 


take-off angle for 500-kilometer 
reflections is about 10°, and it's 
about 3° for 300-kilometer re- 
flections. Also plotted in Fig. 5 is 
a family of five obstruction 
height curves. They are impor- 
tant in antenna siting, es- 
pecially for very shallow take-off 
angles (long paths)* 

Figure 5 shows the transmit- 
ted-ray geometry for a signal 
obscured by a hill or mountain. 
The obstruction with height H 
is located at a distance R from 
the antenna. The minimum 
take-off angle corresponds to 
the ray that just grazes the 
obstruction as shown. Trans- 
mitted or received signals at 
smaller take-off angles are 
blocked by the obstruction* 

The curves related to the right 
vertical axis in Fig. 4 show the 
maximum allowable obstruc- 
tion height in feet vs* the take- 
off angle. For example* if the 
path requires a take-off angle of 


20° f a land-mass or structural 
obstruction l A mile away must 
be less than 500 feet high if the 
ray is to pass without being 
blocked. A 500-foot hill l A mile 
away would obscure all signals 
with take-off angles below 20°. 
Higher obstructions can be tol- 
erated if they are further away* 
At a distance of V 2 mile* for ex- 
ample* the obstruction could be 
as high as 1000 feet before 
obscuring a ray with a 20° take- 
off angle* 

The curves in Fig* 4 also show 
maximum range in kilometers 
vs, take-off angles in degrees for 
the vee. For 100-kilometer re- 
flections, the most effective an- 
gles are between about 8° and 
25° * The objective in designing 
a vee antenna is the placement 
of this lobe in this angular 
range* The the 8° minimum 
take-off angle requires that the 
antenna b€ carefully sited to 
avoid lobe blockage by a nearby 



RANGE TO OBSTRUCTION, R 


FIG* 5— DIAGRAM SHOWING MINIMUM TAKE-OFF angle to avoid a nearby signal* 
blocking obstruction* 


iU or structure. The maximum 
eight of that obstruction can 
e only about 200 feet if the an- 
;nna is to be located V* mile 
way. This requirement might 
asily be exceeded in hilly ter- 
ain or near tall buildings. 

itep 2 — The apex angle 

Figures 6 and 7 plot the op- 
imum vee apex angle in degrees 
is it changes with frequency 
ind antenna element (radiator) 
ength. The apex angle is inver- 
iely related to both frequency 
ind element length. Thus, 
short elements at low frequen- 
ces must have wide apex angles 
while long elements at high fre- 
quencis can have small angles. 
The curves in Fig. 6 are for fre- 
quencies of 10, 30, and 50 MHz 
with respect to element lengths 
in meters, while those in Fig. 7 
are for element lengths of 20, 40 
and 60 meters with respect to 
frequency. Our example vee 
must operate over a wide fre- 
quency range (15 to 50 MHz). 

It turns out that a given apex 
angle is optimum at only one 
frequency, not over a range of 
frequencies. Therefore, the se- 
lection of an optimum apex an- 
gle calls for both judgment and 
compromise. The objective is to 
select an angle that provides 
good performance at all fre- 
quencies over the stated range. 

The design example calls for a 
vee antenna that will fit in a 100 
x 100 foot square plot. There- 
fore, 40- or 60-meter elements 
are too long; only the 20-meter 
length will fit. By referring to 
both Figs. 6 and 7, it can be 
seen that for a 20-meter element 
the optimum apex angle at 10 
MHz is 116°, but at 50 MHz it is 
54°. It can also be seen that a 
good compromise for apex angle 
with a 20-meter element over 
the 15- to 50-MHz band can be 
reached by finding the apex an- 
gle for 30 MHz— 69°. That angle 
will now become the trial value, 
and it will be retained unless the 
gain or pattern fails to meet the 
design objectives. In that case, 
the selection process must be 
repeated with another choice 
for the apex angle. 

Now look at the vee input re- 
sistance at the design apex an- 
gle. Figure 8 is a plot of input 


resistance in ohms (R , n ) vs. fre- 
quency for apex angles of 40°, 
70°. and 100°. The input resis- 
tance value for a 70° apex angle 
at 30 MHz is about 690 ohms. 
(The vee is generally considered 
to be a 600-ohm antenna, so 
this is close to a match). The 
value of input resistance in- 
creases to 780 ohms at 15 MHz 
but drops to 630 ohms at 50 
MHz. For design purposes. 690 
ohms can be selected as a repre- 
sentative average value of R ln 
over the 15- to 50-MHz band. 

The value of R ln is needed to 
specify the vee input balun. Be- 
cause the vee is a balanced radi- 
ating system, feeding it with an 


unbalanced coaxial cable re- 
quires a balun (a balanced to 
unbalanced transformer). 
Matching a 50-ohm transmitter 
to 690 ohms requires a 14:1 bal- 
un. which can be made by wind- 
ing magnet wire on a ferrite core 
or purchasing the component 
complete. 

A value for R tn is also needed 
in the specification of each ter- 
minating resistor. Those values 
are R tn /2 (345 ohms for the de- 
sign example). Select the stan- 
dard value closest to 345 ohms. 
That value is not critical be- 
cause R, n changes with fre- 
quency. 

The tentative geometry for the 



FIG. 6— OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs. 
element length at three different frequencies. 



FIG. 7— OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs. 
frequency for three different element lengths. 
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15- to 50-MHz vee is shown in 
Fig. 9. Each radiating element 
is 62 feet (20 meters) long, and 
the apex angle is 69°. The re- 
quired separation at the ends of 
the elements can be calculated 
with trigonometry or plotted to 
scale on paper with a' protractor. 
For the 69°-apex angle, the ends 
of the elements must be 72.5 
feet apart. 

Step 3 — Radiation Patterns 

An antenna is efficient only if 
it radiates signals with ade- 
quate gain in the desired direc- 
tion. The final step in the design 
of the vee is to compute its radi- 
ation patterns to verify that they 
meet the gain requirements. 
Software compatible with per- 
sonal computers is available for 
this purpose from the source 
listed in Sources of Materials. 

Certain parameters such as 
feed-point height, termination 
height, and element length 
should be varied before writing 
a final antenna specification. 
Changing any of those param- 
eters will modify the radiation 
patterns. The design process is 
complete when the antenna ra- 
diates acceptable patterns. If a 
specific design doesn't meet re- 
quirements, the process should 
be repeated with new design val- 
ues until they are met. A re- 
petitive approach ensures a 
good design, and also gives the 
designer insight into how an 
antennas performance changes 
with parameter differences. 


For the design example, an el- 
ement length of 20 meters was 
determined from the siting cri- 
terion. Missing are the design 
heights for the feed point and 
terminating resistors. Because 
the maximum height cannot ex- 
ceed 25 feet, it is convenient to 
start by assuming a feed-point 
height of 6 meters (19.5 feet) 
and a termination height at 
ground level. The effectiveness 
of those choices will become 
clear as the radiation patterns 
are studied. 

Radiation patterns were cal- 
culated every 5 MHz from 15 to 
50 MHz, the intended operating 
range, with the tentative design 


values and element lengths of 
20, 40 and 60 meters. Although 
only the 20-meter element 
meets the 100 x 100 foot site 
limit, it T s instructive to see how 
the pattern changes with longer 
elements. Figures II, 12, and 13 
show the patterns at 15, 30, and 
50 MHz. Those frequencies 
mark the endpoints and mid 
portion of the desired band. In 
all three figures the mast height 
is 6 meters, the apex angle is 
69°, the diameter of the element 
is Va inch and the termination is 
689 ohms. 

Results at intermediate fre- 
quencies are not included here. 
The patterns were computed 
with the sloping-vee antenna lo- 
cated on rocky ground with a 
conductivity of 0.001 siemens/ 
meter and a dielectric constant 
of 4. The patterns change if dif- 
ferent ground constants are as- 
sumed, so sensitivity to ground 
constants was also examined, 
although those results are not 
included here. 

Figure 10 shows the pattern 
at 15 MHz, The left vertical axis 
is the antenna power gain in 
dBi (decibels relative to an iso- 
tropic radiator, an antenna that 
radiates in all directions). The 
horizontal axis is the polar an- 
gle in degrees. Note that the pol- 
ar angle, not the take-off angle, 
is used on the horizontal scale. 
A polar angle of zero is a vertical 
with respect to the Earth 



FIG. 9— FINAL DIMENSIONED DESIGN for a sloping-vee antenna that can be set up on 
a 100 x 100 foot plot. 





G. 10 — GAIN VS. POLAR ANGLE for a sloping-vee antenna above rocky ground at a 
Fluency of 15 MHz for various element lengths. 
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FIG, 11— GAIN VS. POLAR ANGLE for sloping-vee antenna above rocky ground at a 
frequency of 30 MHz for various element lengths. 
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FIG. 12 — GAIN VS. POLAR ANGLE for sloping-vee antenna above rocky ground at a 
frequency of 50 MHz for various element lengths. 


(zenith), while 90° is parallel to 
the Earth’s surface (horizon). 
Thke-off angles of interest. 8° to 
25°, correspond to polar angles 
of 82° to 65° in the figure. The 
design objective is to obtain at 
least 0 dBi gain in a main lobe 
propagating generally between 
polar angles of 65° to 82°. 

The main lobe maximum gain 
at 15 MHz is -1.5 dBi at 57° for 
the 20-meter element. The lobe 
is broad, and the gain rolls off 
slowly on ei ther side of the max- 
imum. The -3 dB points are at 
about 32° and 74°. The highest 
gain. 1.5 dBi, is obtained with 
the 40-meter element in a broad 
main lobe that shows minor 
scalloping (sidelobing) near 
40°. The pattern for the 60- 
meter element shows signs of 
breaking up — a significant sec- 
ondary lobe is forming near 18°. 

The 30-MHz pattern (Fig. 11) 
is interesting because all three 
elements produce a maximum 
gain of about 4 dBi, and their 
main lobe structures are very 
similar. The lobes are broad and 
smooth between 40° and 88° 
and the -3 dB points are near 
55° and 82°. The 40- and 60- 
meter elements show consid- 
erable pattern scalloping be- 
tween 0" and 40°, but the 20- 
meter element is electrically too 
short to develop a highly struc- 
tured pattern. 

Scalloping is due to con- 
structive and destructive inter- 
ference between direct rays 
from the antenna and rays re- 
flected from the Earth’s surface. 
Electrically long antennas (mea- 
sured in wavelengths) are more 
susceptible to scalloping than 
shorter ones. Sidelobes waste 
energy by radiating it in un- 
desired directions. Good anten- 
na designs, therefore, minimize 
sidelobes as much as possible. 

The 50-MHz vee pattern is 
shown in Fig. 12. The main lobe 
is again similar for the three ele- 
ment lengths. Maximum gain is 
about 6. 5 dBi near 77° ( 13° take- 
off), and the -3 dB points are at 
approximately 70° and 83°. The 
main lobes are smooth and nar- 
rower than they are at the lower 
frequencies. The 20- meter ele- 
ment is beginning to show 
some scalloping. It has a peak 
sidelobe gain of -2 dBi at 50°). 
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However, the 40- and 60- meter 
antenna elements show more 
scalloping and even higher side- 
lobe gains. 

An assessment of the pat- 
terns supports the conclusion 
that a vee antenna with 20- 
meter elements fed at a 6-meter 
height with a 69° apex and 
ground-level terminating re- 
sistors meets the objectives. 
Gain could be improved at the 
low end of the band with a lon- 
ger radiating element, but that 
could violate the site limit. 

The actual dimensions se- 
lected for the vee antenna are 
those of Fig, 9. A shorting wire 
connects the terminating re- 
sistors (which might or might 
not be connected to actual 
Earth ground). That wire, a cur- 
rent path between the resistors, 
is very important. In an ideal 
vee, the resistors are connected 
to a perfect ground plane that 
provides the current path. 
Omitting the shorting wire in a 
vee mounted on poorly con- 
ducting ground degrades per- 
formance significantly. 

Antenna Construction and 
Measured VSWR 

The antenna shown in Fig. 9 
was built and tested on rocky 
ground in New England. It was 
fed through a 14: 1 balun wound 
with 18 AWG magnet wire on a 
2-inch outside diameter toroi- 
dal ferrite core. The turns ratio 
is the square root of the imped- 
ance ratio (in this case 3.75:1). 
The balun was wound with 2 
turns in its primary and 7.5 
turns in its secondary. If the 
sloping-vee is to transmit, the 
balun should be tested for 
power handling by operating at 
full power for several hours. Any 
problems that might develop 
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FIG. 14— PLOT OF VSWR VS. FREQUENCY for sloping-vee antenna with charac- 
teristics shown. 


SOURCES OF MATERIALS 
The following companies are 
sources for materials and com- 
puter software for this project: 

• Toroidal ferrite cores (Part No. 
FT240-43) — Radio Kit, Inc., P.O, 
Box 973, Pelham, NH 03076, (603) 
635-2235 

• Film power resistors— Power 
Film Systems, tnc. T Yellville, AR 
72687, (501) 449-4091 

• Antenna design software— 
Phadean Engineering Co., Inc., 
PO. Box 611, Shrewsbury, MA 
01545, (508) 869-6077 

• Phosphor-bronze wire — Astro 
Industries, Inc,, Dayton, OH 
43432, (800) 543-5810 

• Fiberglass tubing— J, T, Ryer- 
son Co., P. O* Box 1111, Boston, 
MA 02103, (617) 782-6900 

such as transmitter overheat- 
ing and arcing will show up. 

The simplest way to test a bal- 
un is to build two and connect 
them back-to-back as in Fig. 13. 
One balun is connected to the 
transmitter and the other is 
connected to a 50-ohm dummy 
load. This setup can also test for 
insertion loss by measuring the 
input and output power The in- 
sertion loss in decibels for one 
balun is 5 log 1Q (output power/ 
input power). The measured in- 
sertion loss of the balun in this 
this vee was a low 1.5 dB. 


The 6-meter antenna mast 
was a single 20-foot section of 
round 2-inch diameter Extren 
500 fiberglass tubing with Vi- 
inch wall thickness. This mate- 
rial is strong, durable, and easy 
to machine. Extren 500 is avail- 
able as round and square tub- 
ing, right-angle stock, flat 
stock, and I-beams in various 
sizes. A suitable base for a self- 
supporting mast can be made 
from those materials. 

Alternatively, the fiberglass 
mast can be guyed at several 
points. The balun, eye-hook 
strain reliefs for the vee radiat- 
ing elements, and the input 
coaxial connector were 
mounted as shown in Fig, 9. If 
fiberglass tubing for the mast is 
not readily available or it costs 
more than you want to spend 
(about $4 per foot), other suit- 
able insulating materials such 
as thick-wall polyvinyl chloride 
(PVC) tubing is a good sub- 
stitute. 

Other less expensive mast al- 
ternatives include wood beams 
or even living trees. 

The antenna radiating ele- 
ments were 62-foot lengths of 
uninsulated 7 x 19 stranded 
phosphor-bronze wire with a di- 
ameter of Vs-inch. Stranded 
continued on page 100 
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YOU CAN RECEIVE AMATEUR TV SIC- 

nals on a standard TV receiver 
with our inexpensive ATV 
downconverter. The downcon- 
verter converts the 420—450 
MHz ATV band, which is several 
channels below the lower limit 
of the UHF band, to channel 3 or 
4 for viewing on virtually any 
TV. The downconverter has a 
low-noise preamplifier stage 
and a double-balanced passive 
mixer for good performance and 
a wide dynamic range. That is 
necessary with todays crowded 
UHF' bands. The converter 
draws about 27 milliamperes 
from a 13. 2-volt DC source, so it 
can be used in portable and 
mobile applications. An extra IF 
stage gives an overall gain of 
about 25 dB. 


Circuitry 

Figure 1 is a block diagram ol 
the downconverter. It consists 


of three active stages and a pas- 
sive diode double-balanced mix- 
er. The input signal is first lil- 
tered so that only signals 
centered around 430 MHz are 
fed to Q1 . an RF amplifier with a 
20-dB gain and a noise figure oi 
1.5 de! Q1 is an NEC 25137 gal- 
lium-arsenide field-effect tran- 
sistor. or GaAsFET. The ampli- 
fied signal in the 420—150 MHz 
range is fed to a double-tuned 
bandpass filter. The overall 
bandwidth of the RF stage is 
about 12 MHz, which is suffi- 
cient to cover the most fre- 
quently used part ol the A IV 
band (426-439 MHz) without 
retuning. For operation over the 
entire 420-450 MHz band, you 
may have to repeak the filters to 
tune in weak signals. 

The amplified signals are 
mixed by a diode double-bal- 
anced mixer with an oscillator 
signal (generated by Q2) that is 


nominally 60-70 MHz lower 
than the received frequency. A 
2-dB pad is used between the 
oscillator and mixer to reduce 
interaction. The IF output from 
the mixer is fed to a low-pass 
filter that cuts off at about 100 
MHz. That reduces UHF signal 
feedthrough. Amplifier Q3 
boosts the IF signal at 60 or 66 
MHz (channel 3 or 4) by about 
+ 15 dB. The output of Q3 is ted 
to the TV receiver being used as 
an IF amplifier. 

Figure 2 shows the schematic g, 
of the downconverter. The input 3j 
signal from J 1 is applied to a tap tc 
on LI. the input (antenna) coil. n 
LI is nominally a 3-turn coil and g 
the tap is at % turn so that the s 
voltage applied from J1 is | 
stepped up four times. Capaci- 5 
tor Cl tunes LI to resonance. g 
and is also connected to gate 1 ol s 
Ql. 

Capacitors C3 and C4 provide 7 
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FIG, 2 — DOW MOON VERIER SCHEMATIC. The input signal from J1 is applied to a tap 
on LI. Capacitor Cl tunes LI to resonance and passes the signal to Qt, an NEC 25137 
GaAsFET, 


RF bypassing for the source of 
Ql, and R1 provides self-bias for 
Ql. Gate 2 of Q1 is biased by 
network R2, R3 and R4. An ex- 
ternal gain-control signal 


(which is usually not required} 
can be applied to thejunction of 
R3 and R4 if it becomes neces- 
sary to reduce the gain of the 
converter on very strong sig- 


nals, A DC voltage of +6 volts 
will cause full gain, and — 6 
volts will cause nearly a — 40-dB 
reduction in gain. The voltage 
can be derived from an AGC cir- 
cuit, if necessaiy, but a potenti- 
ometer can also be used. 
Capacitor C2 provides RF 















IG. 3 — THE DOWNCONVERTER can be supplied with an external DC voltage for 
emote-control tuning. 



+12V 


FIG. 4— PARTS-PLACEMENT DIAGRAM. This layout must be followed exactly to dupli- 
cate the performance of the downconverter. Some components mount on the solder 
side of the board as shown In Fig. 6. 


grounding for gate 2 of Ql, and 
R5 reduces any UHF parasitic 
oscillations. The drain of Ql is 
connected to a tap on L2, which 
is part of the bandpass filter net- 
work. Capacitors C7 and C8 
provide RF grounding for the 
cold end of L2. DC bias is fed 
through R6. Under normal con- 
ditions, the drain pin of Ql will 
be at + 10 to + 11 volts DC. 


Capacitor CIO couples the 
signal from the first tuned cir- 
cuit (C5-L2) to the second tuned 
circuit (C6-L3). The value of CIO 
is very small (0.6 pF): it deter- 
mines the degree of coupling be- 
tween L2 and L3. It is made 
from a small piece of PC board 
material and is mounted on the 
bottom of the main board. A sig- 
nal from a tap on L3 is fed via 


test jumper JU1 to mixer Ml. 
The local oscillator (L.O.) signal 
from Q2 is also fed to the mixer. 

Transistor Q2 is the local os- 
cillator, for which R13, Dl, C14. 
and C16 provide a stabilized 9 
volts DC. Because Q2 is a PNP 
transistor, it allows the collector 
to be DC grounded, which is an 
advantage in this type of os- 
cillator circuit. Resistors R7 
and R8 provide base bias for Q2, 
Cll provides a solid RF ground 
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PARTS LIST 


All resistors are '/e-watt, 5%, un- 
less otherwise noted. 

R1— 180 ohms 
R2— 1 00,000 ohms 
R3, R4 — 220,000 ohms 
R5 — 10 ohms 
R6 — 220 ohms 
R7 — 6800 ohms 
R8— 2200 ohms 
R9 — 330 ohms 
R10 — 10,000 ohms 
R11 — 15 ohms 
R12 — 390 ohms 
R13, R1 5-470 ohms, ’4-watt 
Rl 4—1 0,000 ohms, potentiometer 
with shaft 
R16 — 1000 ohms 
R17 — 4700 ohms 
R18 — 470 ohms 
Capacitors 

Cl, C5, C6, C9 — 2-10 pF trimmer 
C2-C4, C7, C11, Cl 4, C25— 470 
pF, chip 

C8, C20, C26, C27— 0.01 jiF, disc 
CIO — 0,6 pF (must be handmade, 
see text) 

Cl 2—1 pF, NPO disc or chip 
Cl 3 — 3.3 pF, NPO disc or chip 
Cl 5 — 10 ^F, 16 volts; electrolytic 
Cl 6, Cl 8 — 39 pF, NPO disc 
Cl 7— 68 pF, NPO disc 
Cl 9— 470 pF, disc 


C21— 18 pF, NPO disc 

C22— 56 pF, NPO disc 

C23 — 10 pF, NPO disc 

C24 — 470 (J.F, 16 volts, electrolytic 

Semiconductors 

D1, D4 — 1N757A Zener diode 

D2— MV2103 varactor diode 

D3 — IN 4007 diode 

Q1— 25137 GaAsFET (NEC) 

Q2 — MPSH81 NPN transistor 
Q3 — 2N3563 NPN transistor 
Other components 
L1-L3 — 3 turns of 20 AWG tinned 
wire (approx. 0,025 p,H. see Fig. 
5) 

L4 — part of PC board etching, see 
text 

L5— 18 (jlHRF choke 
L6, L7 — 8 turns of 22 AWG enam- 
eled wire wound on No. 8 screw 
(approx. 0.095 p.H, see Fig. 5) 

L8 — 9'/2 turns of 22 AWG enameled 
wire wound on No. 8 screw, with 
ferrite slug (see Fig. 5) 

Ml— MCL SBL-1 mixer 
J1, J2 — F connector 
Miscellaneous: PC board, Vie- inch 
copper-foil tape, coaxial cable, 
project case, 12.6-volt DC power 
supply, soider, etc. 

Note: The following items are 
available from North Country 


Radio, P.O. Box 53, Wykagyi 
Station, New Rochelle, New 
York 10804: 

• A kit of parts to build the 
downconverter (includes PC 
board and ail parts that mount 
on it, J1 and J2, and wire to 
wind ail inductors (metaf case 
and power supply not in- 
cluded)— $59.50 t $3.50 S&H 
(Note that none of the parts 
shown in Fig. 3 are included 
with the downconverter kit.) 

• Metal case as shown— 
$12.50 

• 2-watt ATV transmitter kit 
with a 439.25-MHz crystal (see 
Radio-Electronics, June and 
July 1989) — $110 f $3.50 S&H 

• A 0.5-watt, 9-volt transmitter 
kit with a 439.25-MHz crystal — 
$112 + $3.50 S&H 

• Linear amplifier kit to boost 
the output of ATV transmitter to 
15 watts (see Radio-Elec- 
tronics, August 1992) — $79.50 
+ $3.50 S&H 

• Crystals for channels 14, 15, 
16, 17, or 18 (for test purposes 
only)— $7.50 each 

New York residents must add 
sales tax. 



COMPONENT SIDE FOIL PATTERN. 



SOLDER SIDE FOIL PATTERN. 


for the base of Q2, and R9 pro- 
vides emitter bias. Nominal cur- 
82 rent through Q2 is about 5 to 6 


miliiamperes. Capacitors C12 
and C13 provide a feedback net- 
work for Q2. 


Components C9 and L4 (s 
length of microstrip line etched 
on the PC board), together with 




3 and varactor diode D2, 
m a circuit that can be tuned 
the bias on D2 over the 
lge of 350 to 390 MHz, de- 
riding on the setting of C9. 
lerefore, Q2 will oscillate over 
at frequency range, because 
•sitive feedback is provided by 
.2 and C13, and Q2 acts as a 
ounded-base amplifier. Co- 
llator output is taken through 
17 and R12 to mixer Ml. The 
vel at terminal L of the mixer is 
Dout 0.3 volt RMS. Resistor 
11 is connected to a tap on L4, 
Tiich also provides bias return 
)r the collector of Q2, because 
; is at DC ground. 

The output from mixer Ml at 
>0 to 70 MHz (the difference fre- 
luency between received signal 
ind L.O. frequency) appears at 
nixer terminal X. There is 
ibout a 7-dB loss in the mixer. 
3oil L5 provides a DC return for 
the mixer IF port. A low-pass fil- 
ter made up of C16, L6, C17, L7. 
and C18 eliminates any remain- 
ing UHF signal components ap- 
pearing at terminal X. Tran- 
sistor Q3 is an IF amplifier 
stage, which is biased by R13, 
R14, and R15 to a V CE of 8 volts 
and a collector current of about 
8 mA. TUned circuit L8, C21, 
and C22 can be tuned to either 
channel 3 or 4. The signal from 
the low-pass filter is coupled to 
Q3s base via C19. Transistor Q3 
provides about a 15-dB gain; its 
output signal appears at J2. 
Power for the downconverter is 
supplied through D3, which 
protects against reverse volt- 
ages, and C24 and C26, which 
bypass RF and noise. 

Resistor RIO couples DC bias 
to D2 supplied from tuning-po- 
tentiometer R14. Components 
R16, D4, and C25 provide 9- 
volts DC for that purpose. If de- 
sired, RIO can be supplied with 
external DC for remote-control 
tuning, or to allow the down- 
converter to be mounted close to 
the antenna. That is commonly 
done to reduce transmission- 
line losses between the antenna 
and converter — losses run high 
at 450 MHz unless very expen- 
sive transmission line, such as 
V^-inch hard line, is used. If you 
are planning on remote-control- 
ling the converter, install R14 so 
its easy to move. 


L8.L7 





L8 




FIG. 5 — COILS LI, L2, AND L3 are three turns each of 20 AWG tinned wire wound 
around a No. 8 screw and stretched to 0.3 inch. The lead from J1 has its center 
conductor soldered to LI at Va turn from the grounded end. Resistor R5 is soldered IVi 
turns from the end of L2 that connects to R6, C7, and C8. Coil L3 is tapped at 1 turn from 
the grounded end. Coils L6 and L7 are 8 turns each of 22 AWG enamelled wire wound 
on a No. 8 screw. Coil L8 is 9!6 turns of 22 AWG enamelled wire wound on a No. 8 screw 
with a ferrite tuning slug added. 
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WRAP FOIL TAPE 
AROUND EDGE AREA OF PC 
BOARD AND SOLDER ALL AROUND. 


FIG. 7— ALL HOLES MARKED "G” In Fig. 4 must have jumper wires passed through 
them that are soldered on both sides of the PC board as shown here. Also, both sides 
of the board must be grounded together with copper-foif tape as shown. 


s /i6 FOIL 


FILE THIS EDGE TO 
REDUCE CAPACITANCE 



PC BOARD 


FIG. 8— TO MAKE CIO, take a small 
square of G-10, 0.062-inch PC board ma- 
terial and trim it to a *is-inch square. In- 
stall it on the solder side of the board in 
the location shown in Fig. 6. 



FIG. 10— PEAK THE CONVERTER for a 
response as shown here. By trimming 
CIO with a file you can experiment with 
the coupling and resultant bandpass 
shape. 



FIG. 9 — THE AUTHOR'S PROTOTYPE. The converter should be mounted in a metal 
box, weatherproof if outdoor use is intended. 


Figure 3 shows how J2 can be the ATV receiver station. The ca- 

connected to a long coaxial ble is isolated from ground and 
84 transmission line that runs to can therefore carry a DC volt- 


age. The DC voltage is im- 
pressed on the cable as follows: 
A nominal 26-volt power source 
at the ATV receiver station is 
connected to Q7, a 2N2222 NPN 
transistor used as an emitter- 
follower. Resistors R22 and R23 
produce a variable voltage of 14 
to 26 volts at the base of Q7, 
whose emitter will follow the 
voltage. Power is supplied to the 
cable through LI 1, and by vary- 
ing potentiometer R23, the volt- 
age applied via R22 to the cable 
at J3 can be adjusted between 
14 and 24 volts. Capacitor C35 
prevents any DC voltage from 
appearing at J4, 

The DC voltage is taken off 
the cable via the 18p.H RF choke 
L10. Capacitors C30 and C31 re- 
move noise from the DC voltage 
and provide an RF ground. 
Positive voltage is fed to the 
downconverter via the cable's 
center conductor and the outer 
shield serves as the negative 
supply lead: it is grounded to 
the case and ground foil. 

The DC input is fed to D6, a 
12-volt Zener diode (a 1N759 
can be used). Capacitors C33 
and C34 filter any noise from 
the voltage which will be 12 vol ts 
less than the voltage on the 
coaxial transmission line ( + 14 
to +24 volts), or +2 to +12 
volts DC. That is fed to RIO, 
which feeds the tuning voltage 
to the downconverter varactor. 
By varying the DC voltage on the 
transmission line between + 14 
and + 24 volts, not only can the 
downconverter be powered, but 
it can be remotely tuned to a 
desired frequency as well. 

Note that the components 
shown in Fig. 3 are not part of 
the downconverter board, and 
they are used only if remote op- 
eration is required. 

Construction 

The PC board material (G-10, 
0.062 inch thick glass epoxy) 
and layout must be followed ex- 
actly to duplicate the perfor- 
mance of the downconverter. 
The stray capacitance, coupling 
between elements, and L4 are 
all integrated into the design of 
the board. Any layout devia- 
tions can change those specifi- 
cations. The foil patterns are 
continued on page 109 



HARDWARE HACKER 


Apple’s PhotoGrade, electronic halftones, consultants network, 
marketing your ideas, and two great new books. 


DON LANCASTER 


O h, the times, they are a- 
changing. We seem to 
have a mix of really bad and 
sally awesome stuff coming down 
itely. Let's start off with some of 
ie sadder vibes... 

Heathkit has recently discon- 
nued production on most of its 
slectronic kits. It's the end of an era 
ar sure. 

But a funky little outfit called 
dusty Manuals is setting out to 
stock and make available all of 
hose older Heath assembly books 
and instruction manuals. And lots of 
Bxciting hacker kits are being made 
available from such outfits as PAIA , 
Old Colony, and Micro Mint. Plus, 
of course, through several of the 
advertisers in this magazine. 

The technical paperback book 
field (especially the non-computer 
titles) is clearly not well. Sams is 
essentially gone, bought out by 
Macmillan and triaged into an eth- 
ereal shadow of what once was the 
most respected and diversified 
technical book publishers in the 
world. TAB has been purchased by 
McGraw-Hill and become a subsidi- 
ary. I have been getting plenty of 
helpline complaints about several 
sources that offer dated and inaccu- 
rate titles. Believe it or not, your IRS 
is now paying publishers to shred 
books, especially old technical pa- 
perbacks, through an obscure in- 
ventory ruling that has totally 
decimated long-term back lists and 
older technical titles. 

But — an incredibly exciting new 
opportunity called Book-on-de- 
mand publishing is emerging in 
which you can produce first-quality 
paperback and hardback books lit- 
erally on your kitchen table when 
and as they are ordered . With a “for- 
ever" backlist, no IRS inventory 
penalties, and no lower limit to the 
total number of sellable volumes 
needed. And it also includes such 


exciting possibilities as a 90-per- 
cent author’s royalty and rapid CD- 
ROM distribution. Much more on 
this on GEnie PSRT. 

Very alarmingly, some community 
colleges are cutting back on or out- 
right eliminating their electronics 
departments. And many electronic 
service and repair trade journals 
have vanished without a trace. 

But — we now have got the richest 
and most incredible variety of cheap 
new chips to play with. Anywhere. 
Ever. We have major breakthroughs 
in hacker direct-toner printed cir- 
cuits. We have a brand-new Elec- 
tronics Now format with new 
features and fresh ideas that con- 
tinues the oldest ongoing elec- 
tronics magazine publishing house. 
And we are something like a scant 
eight years away from hardware that 
can surpass the human brain in logic 
and analysis capabilities. 

Right now is certainly the great- 
est time everto be getting into hard- 
ware hacking in a very big way. 

Electronic halftones 

I've recently been playing around 
with the new LaserWriter G and am 
very impressed with its new ability 
to print medium- to high-quality pho- 
to halftones. So, I thought we might 
review what is involved in the laser 
printing of photos in general, and 
see just why Apple’s neat 
PhotoGrade process seems to beat 
out brute-force methods — and how 
we can do even better. 

NEED HELP? 

Phone or write your Hardware 

Hacker questions directly to: 
Don Lancaster 
Synergetics 
Box 809 

Thatcher, A Z 85552 
(602) 428-4073 


Many of those previous-genera- 
tion laser printers were 300-DPI de- 
vices, capable of placing or not 
placing 300 whole dots per inch uni- 
formly along any one selected laser 
scan line. That translates to 90,000 
dots per square inch, or a tad over 8 
million dots on a standard page. If a 
dot is only black or white, it can 
usually be represented on the page 
bitmap or in your frame device as a 
single bit. Thus, around a megabyte 
worth of memory must be reserved 
for your full-page bitmap at 300-DPI 
resolution. 

The obvious big dilemma in rais- 
ing your laser-printer resolution is 
this: As you go from 300 DPI to 
1200 DPI, you could end up requir- 
ing sixteen times the memory! And 
your page makeup times could end 
up sixteen times as long! Yet 
“more” resolution is perceived to 
be a big user need. Or is it? 

Actually, laser-printing resolution 
is pretty near as highly overrated as 
Peterbilt trucks or teenage sex. But 
that’s another story for another 
time. I strongly feel that higher reso- 
lution is not worth losing genuine 
Adobe Level II PostScript, duplex 
printing options, low per-page print- 
ing costs, mainstream technology, 
good third-party supply sources, lo- 
cal hard-disk support, or any sleep. 

A poorly scanned photo (or one 
that’s not properly histogram equal- 
ized) will end up looking even worse 
on the premium machines. 

One zero-cost way to increase 
your printer's resolution when you’d 
like “camera ready’’ art for conven- 
tional printing: Just work oversize 
and then photoreduce. Most of my 
Hardware Hacker figures are 
printed at 133 percent normal size 
and are then reduced here for an 
effective resolution of a scant 400 
DPI. Yet I feel they look as good as 
most of the other technical figures. 

An easy way of making a 300-DPI 85 
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FIG. 1— A LASER PRINTER can fake a halftone by grouping dots into a larger “cell " In 
this example, a 3 x 3 pixel array forms a cell that can have ten gray levels, including 
black and white. On a 300-DPI printer, this would form a “100 line, 0 degree” halftone 
screen. 


cepts and stores a few of the scan 
lines on their final way out to the 
laser scanner. By analyzing a matrix 
formed from the nearby dots on ear- 
lier and later lines, certain dot posi- 
tions are delayed by one-half a dot, 
following a smoothing algorithm. 
The result is a really big improve- 
ment in most typography and some 
graphics, especially for reproducing 
slanted lines. 

Despite all the hype, the circuitry 
involved is simple and cheap. And it 
can end up totally independent of 
the imaging model or language in 
use. 

But plain old smoothing can't help 
halftone photos, and it may even 


printer look better is to do a plain old 
smoothing job. That concept was 
pioneered by Hewlett-Packard as 
Resolution Enhancement Tech- 
nology . 

Apple (and many also-rans) have 
copied this idea. On the LaserWriter 
G, Apple calls it FinePrint . 

The smoothing is -done by a 
custom integrated circuit that inter- 


NEW FROM 

DON LANCASTER 


HARDWARE HACKER STUFF 


H ar dwa re Ha eke r Rep rints II or III 24, 50 
Midnight Engineering Reprints 16.50 

I ncre d i bl * S acre t Money Machine 15.50 

CMOS Cookbook 24.50 

TTL Cookbook 24.50 

Active Filter Cookbook 19.50 

Micro Cookbook voi i or II 19,50 

Lancaster Classics Library 119.50 

AppieWriter Cookbook 19.50 

POSTSCRIPT STUFF 
Ask The Guru Reprints !, II or III 24.50 
LaserWriter Secrets (lle/Mac/PC) 29.50 

PostScript Show & Tell 39.50 

Intro to PostScript VHS Video 39.50 

PostScript Beginner Stuff 39.50 

P ostS c ript Coo kb ook (Ado be) 16.50 

PostScript Ref. Manual II (Adobe) 28.50 

PostScript Program Design (Adobe) 22.50 
Type t Font Format (Adobe) 15.50 

LaserWriter Reference (Apple) 19.50 

Real World Postscript (Roth) 22.50 

PostScript Visual Approach (Smith) 22.50 
Thinking in PostScript (Reid) 22,50 

Undst PS Pgjrmmg (Holtzgang) 29.50 

The Whole Works (all PostScript) 349.50 

BOOK-ON-DEMAND STUFF 
Book-on-demand resource kit 39.50 

GEnie PSRT sampler (lle/Mac/PC) 39.50 

FREE VOICE HELPLINE VISA/MC 


SYNERGETICS 

Box 809-RE 
Thatcher, AZ 85S52 
(602) 428-4073 
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6 grays 



106 SPl T 45 degrees 
9 grays 



75 SPt, 0 degrees 
17 grays 


-4- 

V: 

-4 

4= 

4 

4+d 

i 

rjH 



+c- 



100 SPI, 0 degrees 
10 grays 



73 SPI, 14 degrees 
16 grays 



95 SPI, 16 degrees 
11 grays 


95 SPI, 16 degrees 
11 grays 
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71 SPI, 45 degrees 
19 grays 



67 SPI, 27 degrees 
21 grays 



60 SPI, 0 degrees 
26 grays 


60 SPI, 37 degrees 
26 grays 


59 SPI, 15 degrees 
27 grays 


55 SPI, 23 degrees 
30 grays 



53 SPI, 45 degrees 
33 grays 



50 SPI, 31 degrees 
35 grays 



50 SPI, 0 degrees 
37 grays 



49 SPt, TO degrees 
39 grays 


FIG, 2— THE AVAILABLE SPOT PATTERNS for a typical 300-DPI PostScript printer. 
Note that these are the ONLY dense patterns available. You’tl get one of these re- 
gardless of what you ask for. Note the perfect tiling. 






rt. Let’s look further at... 

te halftone process 

There is only one method to print 
mething that is truly gray on the 
ge. And that is to use gray ink. 
id each different shade of true 
ay will need a different gray ink 
id another pass through the print- 
3 press. Since this is clearly not 
)od, printers have long used a 
ilftone process instead. 

The halftone process consists of 
inting lots of different-sized black 
Dts very near to each other The 
Dts are carefully spaced to be less 
lan the eye’s angular resolution, 
istead of seeing the individual 
ots, your eye averages out the 
lack dots and the white back- 
round and perceives an average 
ray level. The higher the ratio of 
✓hite to black, the lighter the gray, 
ind vice versa. Let’s try it out. Look 
it a gray portion of any black and 
vhite photograph or tint box in this 
nagazine. While it looks gray with 
he naked eye, under a magnifying 
}lass you’ll see all the little dots that 
nake up the halftone. The dots are 
all black. 

To print any photograph, a special 
screen is used on the litho camera 
to convert gray values into collec- 
tions of black dots of varying size. 

Traditional printers will spec their 
screen size as the number of half- 
tone spots per inch. Some popular 
ones include 85 spots per inch for 
tabloid news and the 120 spots per 
inch for most magazines of Elec- 
tronics Now quality. 

Even higher spot densities are 
used on premium magazines. But 
they require special inks, coated pa- 
pers. and extreme attention to de- 
tail. Note that even the highest spot 
densities used are nowhere near 
300 spots per inch! 

A second halftone parameter is 
called the screen angle. It turns out 
that the human eye is very good at 
picking out horizontal and vertical 
lines, but rather poor on resolving 
diagonals. Since the halftone pro- 
cess introduces visual artifacts, it is 
often best to set your black-and- 
white screens on a 45-degree an- 
gle. In color printing, the halftone 
screen angles become even more 
critical if they are to eliminate objec- 
tionable Moire patterns. 


Several methods can be used to 
fake halftone screens on laser 
printers. One method is to group all 
the possible laser dot positions into 
larger spots that I’ll call a cell. Figure 
1 shows you how a 300-DPI printer 
can use nine dots to make cells of 
100 spots per inch. This particular 
cell has a screen angle of zero. As 
you can see. there are ten possible 
gray levels here, including black and 
white. 

We can immediately see that we 
could use 36 dots to form 50-spot- 
per-inch cells. And those cells 
would give us 37 possible grays. 
Clearly, we have a tradeoff between 
the number of cells per inch and the 
number of available grays. Use too 
few cells per inch, and you'll end up 
with the “Sunday Funnies” effect 
with very grainy dots. Use too few 
grays, and you will solarize with ob- 
vious (and often objectionable) 
steps between each possible gray 
level. 

The gray-level resolution of your 
eye depends on context and con- 


trast, but a number slightly over 256 
gray levels is possible. But, be- 
cause of the stupendous costs of 
exceeding 256 grays, most experts 
agree that eight bits of gray scale 
resolution is enough even for pre- 
mium images. Television some- 
times might get by with as few as six 
bits, good fora mere 64 gray levels. 

The obvious next question is 
“How good can our halftones image 
at an unenhanced resolution of 300 
DPI?” Ignoring the obvious answer 
of “Not good enough,” we’ll then 
go on to ask “What can we do about 
it?” 

PostScript to the rescue 

I have found that the PostScript 
general-purpose computer lan- 
guage has some really great ap- 
proaches to electronic halftones. 
Those involve their setscreen and 
image operators, among many 
others. PostScript uses some imag- 
ing tiles that determine the screen 
angles and frequencies. Since 
these screen tiles must all abut 
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NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS: 

i Home study course shows you how 

■ to make good money in VCR repair. 

An amazing fact: you can 
do more than four out of five 
VCR repairs with ordinary 
tools and basic fix-it proce- 
dures. Our home study pro- 
gram shows you how. 

Learn all of the systems, 
mechanisms, and parts of 
almost all brands of VCRs. 

With no expensive instru- 

■ ments. No complicated elec- 
tronics. No fancy workshop. 

The step-by-step texts and 

close personal attention from your instructor make learning easy. 

Texts, course materials, and tool kit are sent to your 
home. Graduate ready to make up to $50.00 or more 
per hour in your own spare-time or full-time business. 

Send today for your free career 
booklet. Or call 800-223-4542 




Name . 


Address . 


City _ 


. State . 


.Zip . 


The School of VCR Repair 

2245 Perimeter Park, Dept.VK342 .Atlanta, Georgia 30341 
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each other perfectly and still must 
obey integer (whole numbers only) 
math, there are very definite limits 
to which 300-DPI tiles are and are 
not possible. If you ask for some 
halftone cell angle or frequency that 
is simply not physically possible, 
PostScript will substitute the near- 
est handy one, 

Figure 2 shows you the available 
denser halftone cells as used on 
most popular 300-DPI PostScript 
printers. Figure 3 shows you the 
secret gray map for all of the '‘hid- 
den" PostScript grays. 

Typical PostScript users and 
most applications packages blindly 
insist on using the seventeenth 
most putrid PostScript gray avail- 
able. While this is often incorrectly 
called a 60-DPI screen, its effective 
resolution is only 53 dots per inch. 
There are 33 grays with this default 
screen. 

That sort of explains the "Sunday 
Funnies" effect of most poorly done 
PostScript screens. And one of the 
biggest reasons why' people feel 


GREAT MONEY IN 
VCR REPAIR 

Start your own highly profitable 
cash business from your home I 



♦♦ Earn up to $ 1,000 Per week ♦♦ 

Start your own VCR repair business with 
video home study course 


♦ Big Money Making Opportunity ♦ 

Millions of VCR's are sold each year. There 

is a serious shortage of trained VCR 
technicians. Leam to service and repair the 
most popular appliance in America. No 
complicated electronics. No expensive 
Instruments. No fancy workshop 
LEARN VCR REPAIR with easy Step by- 
step video instruction. Video training 
allows you to fearn faster with 
higher retention. 

□VCR Repair Technician 

□Computer Repair Technician 

□ Electronic Security Technician 

CALL TOLL FREE: 24 HRS * 7 DAYS 

1 -800-824-7761 . ext. vie 

or write to: 

SJD VIDEO LEARNING CENTER 

403 1 Palos Va rdes Drive South 
Rancho Pafo* Verdes, CA 90274 
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they need 'more" resolution. When 
in fact, their grays can all get in- 
stantly and dramatically improved 
by using a few dozen keystrokes! 

Ferinstance, the best PostScript 
300 DPI halftone screen for typical 
graphics is a 106 DPI, 45-degree 
one which gives you absolutely 
beautiful grays. Sadly you It only get 
ten of those grays, but the lightest 
ones are very good for graphics. 

Two other quite useful 300 DPI 
secret PostScript grays of interest 
are the 85-line and 35-degree J Ye- 
progray" useful for oversize cam- 


era-ready art, and the 135-line, 2 
degree “India ink wash” gray, Tl 
latter gives you only six gray levs 
and requires a careful selection 
toner and paper. But the results a 
stunning. 

One way to do a best PostScn 
gray is to enter these keystrokes i 
PostScript commands... 

106 45 dup mul exch dup mul 
add 1.0 exch sub setscneen 

The first number is your cell fr 
quency; the second is your angi 
The details of where and how yr 
enter these code lines depend c 
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FIG. 3— THE TOP SECRET GRAY MAP for a 300-DPI PostScript printer. Most users and 
most application packages insist on using the seventeenth most putrid of the avail- 
able grays. The best graphics gray is 106 DPI at 45 degrees. 





old 300 DPI 
pixel size 



new 600 DPI 
pixel size 


(100 DPI t 0 degree halftone cell shown) 

: IG 4 — BOTH QMS AND IBM/LEXMARK chose the '‘brute force” 600-DPI method to 
mprove their PostScript photo halftones. The original 1QG-DPI spots allowed 10 gray 
evels; the new ones allow 37. There is a 4x speed and 4x memory penalty for the 
nodest (but certainly welcome) improvement. 


Qne-of-sixteen dot size output to laser scanner 



“6“ bitmap * 4 * bitmap *2* bitmap *1" bitmap 


(100 DPI, 0 degree halftone cells shown) 

FIG. S — THE APPLE LASERWRITER G remains at 300 DPI, but it uses four bitmap 
memory planes that allow one of sixteen pixel dot sizes. That permits 144 gray levels at 
100 DPI for good- to better-grade photo halftones. Or 128 gray levels at the more 
popular 106 DPI and 45 degree screen. 

your PostScript programming style 
or the applications package you 
have. Call me if you need any further 
help on this. 

No, none of those screens can 
give you any high-quality halftone 
photos. But the 75-line screen can 
give you a recognizable "auto shop- 
per" quality photograph. Especially 
if the scanned image has been prop- 
erly histogram-equalized. 

Three key points: The halftone 
dots used in everyday printing are 
much coarser than 300 DPI. Some 
excellent graphic PostScript grays 
are available at 300 DPI They need 


only a few dozen simple keystrokes 
for their activation. And our halftone 
photo quality, when given any prop- 
erly image processed input. doesn’t 
miss by that much. 

So we can potentially add only a 
little to 300 DPI and gain enor- 
mously on halftone photo quality. 
Both QMS and IBM/Lexmark 
picked the brute force method. As 
Fig. 4 shows us, they switched to a 
600-DPI double resolution and then 
swallowed the 4:1 speed and mem- 
ory penalties. At 100 cells per inch, 
you now have 37 gray levels. Or 50 
gray levels at an 85-cel Is-per- inch 


DIGITAL VIDEO STABILIZER 

ELIMINATES ALL VIDEO COPYGUARD5 



While watching rent- 
al movies, you will 
notice annoying pe- 
riodic color darken- 
ing, color shift, 
unwanted lines, 
flashing or jagged 
edges. This is 
caused by the copy 
protection jamming 
signals embedded 
in the video tape, 
such as Macrovision 
copy protection, the 
DIGITAL VIDEO STABI- 
LIZER RX11 COMPLETELY 
ELIMINATES ALL COPY 
PROTECTIONS AND JAM- 
MING SIGNALS AND 
BRINGS YOU CRYSTAL 
CLEAR PICTURES, 

WARNING 

THE DIGITAL VIDEO STA- 
BILIZER IS INTENDED FOR 
PRIVATE HOME USE 

only, rr IS not in- 
TENDED TO COPT RENT- 
AL MOVIES OR 
COPYRIGHTED VIDEO 
TAPES THAT MAY CON- 
STITUTE COPYRIGHT IN- 
FRINGEMENT, 


FEATURES 

* Easy to use and a 
snap to install 

* State-of-the-art 
Microchip technol- 

.m% automatic 

* Compatible to all 
^ies of VCRs and 

* The best and most 
exciting Video Sta- 
bilizer in the 
market 

* Light weight (8 
ounces) and com- 
pact {1 x3.5x5“) 

* Uses a standard 9 
Volt battery ( last 1- 


* Fast UPS delivery 

* Air shipping avail- 
able 

* UNCONDITIONAL 
30 day money 
back guarantee 

* 1 year warranty 

(Dealers Welcome) 

FREE 20P Catalog 


To Order: $59.95 ea +$4 for p & h 
Visa, M/C, COD Mon-Fri; 9-6 EST 

1 - 800 - 445-9285 

ZENTEK CORP. DEPT. CRE9 

3670-12 WEST OCEANSIDE RO OCEANSIDE, NV 11572 
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DESCRAMBLERS 

How You Can Save Money on 
Cable Rental Fees 

Bullet Proof 




US Cable’Jl Beat 
Anyone** Price 
Advertised In 
this Magazine! 


1 Unit 5 + 

REST Super Tri-Bi Auto/ 

Var. Gain Adjustment ST 19.95..S85 
Jerrold Super Tri-Bi... SI09.95..S79 
Scientific Atlanta $109,™.,S?9 

Pioneer . $109 *79 

Panasonic TZPC145™ $99.95....$ ?9 

Stargate Converter,.^,. $95 $69 

Digital Video Stabilizer. S59.95....S29 
Wiretett Video Sertdcr„$59.95....$49.« 

30 Day Money Back Guarantee 
FREE 20 page Catalog 
Visa, M/C, COD or send money order to: 
ILS. Cable TV Inc. Dept, KR E9 
4100 N. Power line RA, Bldg, F^l 
Pompano Beach, FL 33073 

1 - 800 - 772-6244 

For Our Record 

L tbc undersigned, do hereby tledift under penalty of perjury 
that all products pu debased, now and in the future, will only be 
used on Cable TV systems with proper authorization from' 
local offidaU or cable company officials in accordance with all 
applicable federal and state law*. FEDERAL AND VARIOUS 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CML PENALTIES FOR UNAUTHORIZED USE. 

Dale: 

Signed: _ 


No Florida Sales! 
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q Learn at ho me in spare time. 

-1 No previous experience needed t 

No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the “FCC Commercial Radies 
telephone License," This valuable license is 
your professional "ticket” to thousands of 
exciting jobs in Communications, Radio- 
TV, Microwave, Maritime, Radar, Avionics 
and more. ..even Start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License: 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS— You get your 
FCC License or money refunded. Send for 
FREE facts now, MAIL COUPON TODAY! 

" commanD PRODUcYibriV " 1 

FCC LICENSE TRAINING, Dept. 90 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 


ADDRESS . 
CITY 


ADVANCE YOUR 
ELECTRONIC 
INTERESTS 



WITH A NEW SUBSCRIPTION TO: 

THE SPEOCOM JOURNAL! 

Getting your FCC Amateur Ftadio Li- 
cense is easier than ever before 
(NO-CODE requirement - see R.E. 
April 91 issue, pages 27-28), SC] is 
an 80-page per issue HAM RADIO 
magazine that covers ALL the spe- 
cialized modes. Modes like HAM-TV, 
Radfoteletype, Satellites, WXFAX 
and Computer Data Transmissions. 
Current issue - just $3,75 ppd. 

Annual Subscriptions (6 issues): 
$20 USA $25 Canada/Mexico 
$30 Foreign (Surface) 

The SPEC-CON! Journal 
P,0. Box 1002, 
Dubuque, IA 52004-1002 
(319) 557-8791 

BBS (319) 582-3235 


NAMES AND NUMBERS 

Addison-Wesley 

Jacob Way 

Reading. MA 01867 
(617) 944-3700 
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Musty Manuals 

645 Wheeling Road 

Wheeling, IL 60090 
(708) 634-6467 
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Apple Computer 

20525 Marian! Avenue 

Cupertino, CA 95014 
(408) 996-1010 
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Navtech Information Service 

2775 South Quincy St #610 

Arlington, VA 22206 
(800) NAV-0805 
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Fisteli s Microelectronics 

7023 East Colfax 

Denver, CO 80220 
(303) 393-6000 
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Old Colony Audio 

PO Box 243 

Peterborough, NH 03458 
(603) 924-6371 
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Hewlett-Packard Company 

PO Box 10301 

Palo Alto. CA 94303 
(415) 857-1501 
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QMS 

PO Box 81250 

Mobile, AL 36689 
(205) 633-4300 
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IBM/Lexmark 

1221 Alverser Drive 

Midlothian, VA 23113 
(800) 438-246 8 
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Spread Spectrum Scene 

PO Box 2199 

El Granada, CA 94018 
(510) 278-3157 
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Keyboard Systems 

3637 East 7800 South 

Salt Lake City, UT 84121 
(801) 943-7888 
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Texas Instruments 

PO Box 809066 

Dallas, TX 75380 
(800) 336-5236 
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Magazine of Service Management 

PO Box 12901 

Overland Park, KS 66282 
{913} 341-1300 
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Vox Rumania Press 

150 Locust Street 

Macungie, PA 18062 
(215) 966-2200 
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density. That could make the dif- 
ference between lousy and not half 
bad photo halftones. Especially 
given a proper digital Image pro- 
cessing, 

Apple has chosen the more ele- 
gant PhotoGrade method shown in 
Fig. 5. They remained at 300 DPI, 
but added three extra bitmap mem- 
ory planes for a total of four. Then 
they modulated their laser dot size 
to one of sixteen values. You now 
can have sixteen times as many po- 
tential gray levels as you did at 300 
DPI with only a single memory 
plane. At 106 DPI, you now have a 
much better 129 gray levels avail- 
able, That is equal to a brute force 
resolution of 1200 DPI! 

There is only a negligible speed 
penalty, since all four memory 
planes are written in parallel by 


custom-designed LSI chips. And 
white you retain the same 4 x mem- 
ory penalty as a brute force 600 x 
600, you’ll get four times the effec- 
tive resolution! 

The result? Good to better photo 
halftones out of any plain old 300- 
DPI laser-printer engine. Especially 
with premium toner and properly 
scanned image processing. The 
PhotoGrade is also upgradable on 
older NT and NTX printers with a 
simple plug-in board. 

Can we do better? 

I think we can. At least in theory. 
For any 100-spot-per-inch tile at 
plain old 300 DPI, we are using nine 
bits to cal! out only 10 different spot 
values. Since nine bits could repre- 
sent 512 different state values, the 
memory use efficiency is a tad un- 






ODUCT MARKETING RE- 
SOURCES 

signTech International 

31 Fullerton Road 
ringfield, VA 22153 
)3) 866-2000 
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icyclopedia of Associations 

5 Penobscot Building 
itroit, Ml 48226 
13) 961-2242 
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Enie 

)1 North Washington Street 
ockville, MD 20850 
00) 638-9636 
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iventor-Entrepreneur Network 

583 Plymouth Road 
nn Arbor, Ml 48105 
*13) 663-8000 
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Jicro-Mint 

Park Street, Suite 20 
fernon, CT 06066 
203) 875-2751 
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Midnight Engineering 

ill E Drake Road Suite 7041 
r t Collins, CO 80525 
;303) 491-9092 
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PAIA Electronics 

3200 Teakwood Lane 
Edmond, OK 73013 
(405) 340-6300 
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Redmond Cable 

17371-A1 NE 67th Court 
Redmond, WA 98052 
(206) 882-2009 
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Synergetics Consultants Net- 
work 

Box 809 

Thatcher. A Z 85552 
(602) 428-4073 
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Whole Earth Review 

27 Gate Five Road 
Sausalito, CA 94965 
(415) 332-1716 
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der two percent. Wowie gee! 

The PhotoCrade does 
ridiculously worse. Here we are ask- 
ing 36 bits to call out a mere 144 
different gray levels. Since thirty-six 


bits can yield us up to 
68,719,476,736 different states, 
our memory use efficiency is essen- 
tially zero! Thus, virtually all of that 
Apple PhotoGrade memory bitmap 
is totally wasted! 

Instead, let's go back to, say, 100 
spots per inch at a plain old 300 DPI. 
Once in the center of every desired 
halftone spot, put out a single laser 
dot having 512 possible size values. 
Presto. A mind-blowing total of 512 
grays at 100 DPI; Or a perfect 256 
grays up at the usual 106 DPI! This 
is for photo halftone dots only; you 
would still be able to do special 
screens and weird spot functions 
the old way. Patterns, too. 

For us to make full use of what 
seems theoretically designable, you 
would need some special automatic 
mode sensing for the halftone 
areas. And a diamond-shaped laser 
beam whose diameter could be 
controlled over a 25-decibel or 16:1 
range. Down from a maximum 
slightly under three times larger 
than is now used. None of those 


needs seems a really big deal. 

Thus, it should be theoretically 
possible to build a 300-DPI 
PostScript laser printer with out- 
standing photo halftones. A 1697- 
DPI equivalent. At zero speed or 
memory penalties. Hmmmm... 

I have posted lots of halftone and 
secret gray study examples to 
GEnie PSRT, especially my files 
129, 141, 144, 179, 180, 231, and 
239. I’ve also uploaded some high- 
quality images that you can play 
with, either inside or outside 
PostScript. In particular, check out 
LENA. PS, MANDRILL.PS, and my 
enhanced LENAHIST.PS. 

Marketing your products 

I was pleasantly surprised to find 
that the leading invention marketing 
firms are now publishing their track 
records — up front in their initial mail- 
ings. One of the oldest and largest 
discloses: Of the ideas submitted 
and contracted, the odds of getting 
a royalty license are 100:1 against, 
continued on page 93 




your reliable source for 
a world of crystal clear 
communication 


• Commercial Two-Way 

• Microprocessors 

• Amateur/Experimental 

• Scanners/Monitors/Pagers 

• Satellite-Telemetry 

• Plus custom applications 

EXPEDITED ORDER SERVICE! 

FOR FREE CATALOG, 
CALL OR WRITE: 

— JAN CRYSTALS 

^ mmm RO. Box 06017 

Ft. Myers, FL 33906 

(813) 936-2397 

TOLL FREE 1-800-526-9825 

FAX ORDERS: 1-813*936-3750 
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EARN YOUR 

B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 

Our New and Highly Effective Advanced- Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 
duce the time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 
the loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates in al 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 
erature. 


COOK’S INSTITUTE 

OF ELECTRONICS ENGINEERING 

g5H'Y 1E: 4251 CYPRESS DRIVE 
^-^^ E JACKSON. MISSISSIPPI 39212 
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Format future shock 


A re we lost in a forest of new 
audio formats? Is there a fu- 
ture for DAT, DCC, and the 
mini disc — not to mention record- 
able CD's? 

I have always considered myself 
relatively immune to the effects of 
“Future Shock.” As you may recall, 
the dreaded FS Syndrome de- 
scribes the disturbed and disori- 
ented behavior of those suffering 
input overload brought on by too 
many life changes happening too 
fast. 

Students of sociology are aware 
that the organization of any society 
roughly reflects the way that the 
people in it make their living. And 
the kind of work that people do, in 
turn, derives from the technological 
level of the society. Since tech- 
nology is cumulative, it follows that 
change, for better or worse, is inev- 
itable. Cl could cite historical data for 
all this, but for the sake of argu- 
ment, just take my word for it). It has 
been suggested in other contexts 
that the way to deal with the inevita- 
ble is to relax and, if possible, enjoy 
it. But for many audiophiles, their 
fun is threatened by the proliferation 
and confusion of many competing 
formats. 

All this is by way of a psycho- 
historical introduction to the pres- 
ent state of home audio electronics. 
In past articles I’ve looked at the 
question of new formats and exam- 
ined the factors that make them into 
hits or misses. As I see it, the major- 
ity of audio consumers are most in- 
terested in a format's convenience 
and only secondarily in its fidelity. 
Although I certainly don't discount 
the very low distortion and noise- 
free qualities of the CD format, its 
obvious attractions — for the aver- 
age consumer — mostly reside in its 
durability and convenient handling. 
My evidence for all this is the fact 


that several years ago the compact, 
convenient-to-use, and relatively 
rugged prerecorded cassette start- 
ed to outsell LP's despite the LP's 
superior sound quality and lower 
price. For the same reasons, the 
latest figures show that CD's are 
now outselling cassettes in dollar 
volume. Next year's figures will 
probably show superior sales in ab- 
solute numbers as well. 

What does all this tell us about 
the relatively sudden proliferation of 
new audio formats — and consumer 
reactions to them in the past several 
years? Are the Japanese (and 
others) engaging in a strange rite of 
mutual commercial throat-cutting? 
For example, no sooner did the CD 
format establish itself than digital 
audio tape (DAT) was introduced. 
Although the two formats were not 
really competitors any more than 
LP's and open-reel tapes were, con- 
sumer confusion was rampant. And 
consumers stayed away from the 
DAT format in droves! 

Then, in 1986, the word was out 
that various companies were work- 
ing on a recordable CD. About four 
years ago one company held a 
press conference during which it 
was claimed that their digital record- 
er/player would be on the market in 
about two years — and would cost 
less than $500! It didn’t happen 
then, but recently Carver and Philips 
announced the imminent release of 
a new breed of compact-disc re- 
corders. A clue to the target market 
for the machine is given in the Car- 
ver press release: "Professional 
user net price of the PDR-10 is un- 
der $8,000." in truth, I don't have a 
feel for the professional in the re- 
cording industry, but audio consum- 
ers are not likely to be waiting in line 
to invest so heavily in an unproven 
product with (for them) somehwat 
obscure advantages. 


LARRY KLEIN 


Planned obsolescence? 

Over the years, I've occasional! 
defended the hi-fi industry again? 
the recurrent charge of engaging i 
"planned obsolescence." The cor 
version from 78’s to LP's, tubes t 
transistors, mono FM and record 
to stereo all struck me as worth 
while advances in the audio ar 
rather than nefarious plots to se 
new products. With today’s tech 
nologies I'm not so sure. 

Is Japan so filled with tech 
nologically obsessed marketer 
that they compulsively create ne\ 
audio formats oblivious to consurr 
er needs and reactions? Is thei 
guiding philosophy something liki 
the classic advertising agency ap 
preach, "Let’s run it up the flagpok 
and see if anyone salutes.”? If sc 
it's an expensive and frequently sell 
defeating way to run an industry. 

Several years ago, the consumei 
electronics trade publication Twici 
ran an interview with Hiroki Shimizu 
general manager of JVC's Persons 
Audio Products Division. Mr 
Shimizu’s comments were so star 
tlingly different from the usual self 
serving presentations heard at new 
product press conferences tha 
they are worth quoting. Shimizu was 
troubled by what he called the eth 
ical (!) aspects of today’s prolifera 
tion of formats. He suggested tha 
the industry was coming out with 
too many products too fast withou 
considering the interest — or bes 
interests — of the consumer. DAI 
technology, according to Mr 
Shimizu, came too fast and the ap 
plication came later; as a result the 
market has not taken off. The ap 
plication should come first, he said 
In his view the most important thine 
is how the new product will fit intc 
the market. 

Other voices of discontent are 
heard in the land. A writer in The 





PHILIPS' DCC900 will be one of the first Digital 
Compact Cassette decks on the market. 

New York Times suggested that the 
proliferation of competing formats 
is part of a conspiracy involving 
Sony (CBS Records), Matsushita 
(MCA Records), and Philips to 
somehow protect their record-com- 
pany royalties from the predations 
of rabid home recordists. (If the re- 
cording machines don’t sell be- 
cause of consumer confusion, they 
won't be used to copy copyrighted 
material.) However, it seems im- 
probable to me that the music and 
audio-product divisions of a compa- 
ny would play those sort of internal 
games with so much cash and pres- 
tige on the line. 

Future formats 

Do I have any advice to offer 
those seeking to keep their heads 
above water in the flood of new au- 
dio products? For one thing* read 
the articles extolling the virtues of 
this or that new format with a critical 
eye. Remember that most writers 
and editors believe that readers are 
automatically turned on by the New! 
Experience has shown, however, 
that large numbers of excited words 
devoted to the advent of a new au- 
dio format don’t reliably predict its 
success. 

Given the snowballing of tech- 
nology, its hard to make predic- 
tions, but certain developments 
seem inevitable. In a science-fiction 
story I wrote in 1977, 1 predicted that 
the turn of the century would see a 
fiber-optic cable that linked most 
homes in America. Among its many 
services would be the ability to call 
up any musical composition, pop or 
classical, from the world’s recorded 
library. Separate musical software 
as such would be obsolete, as 
would, of course, the players that 
deliver it. I think such a development 
is inevitable, and it would finally put 
an end to all the format she- 
nanigans. Or would it? R-E 


HARDWARE HACKER 

continued from page 91 


and the odds of any positive cash 
flow that exceed costs are 600:1 
against! 

Those figures sound about right 
to me. Sometimes I’ve done almost 
that well on my own. And some- 
times not. Selling an idea is a real 
rough row to hoe. One that could 
become a near impossibility if you 
are not a fully trained and well expe- 
rienced insider knowledgeable 
about what is going on in trade jour- 
nals, politics, economics, and the 
tech literature of the target field. 

An invention-marketing firm is 
just a hired gun* similar to an ad 
agency or a resume-typing service. 
You pay them for their time and 
effort for such services as patent 
searches, listings in product news- 
letters, and participation in inven- 
tion fairs — cash up front. 

As we’ve seen a number of times 
in the past, the cone problem lies in 
the absurd mythology surrounding 
todays patent system. Very simply 
patents have little or nothing at all to 
do with the selling or marketing of 
an idea. For most individuals and 
most small-scale technical star- 
tups. any involvement whatsoever 
with the patent system is virtually 
certain to end up as a net toss of 
time, energy money and sanity. 

Just about all hackers will tend to 
grossly overvalue a new idea. At 
one time way back in the golden age 
of inventing* ideas were occasion- 
ally worth as much as a dime a doz- 
en. Today, they are worth less than 
ten cents a bale in ten-bale lots. 
Ideas gain value only when you can 
dearly demonstrate your end users 
actually getting off on them. And 
then only when those ideas are 
already in some saleable, competi- 
tive, promotable, and distributable 
form. 

The key secret to selling an idea 
is very simple: The buyer must 
come to you. For our special re- 
source sidebar this month, I have 
gathered together some ideas that 
can help you to profit from your 
ideas. 

Two essential magazines are that 
Midnight Engineering and the 
continued on page 108 
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NO-COPE 

HAM 

LICENSES ARE 

HERE! 


AH About Ham Radio by Harry Helms, 
AA6FW* tells how to get your codefree 
ham license and talk to the world. 

In over 300 pages, you 11 learn about; 

* packet (computer-to-computer) radio 

* ham television 

* using ham radio satellites 

* contacting stations in foreign countries 

and many oilier exciting topics explained 
in a friendly, humorous style without a lot 
of math and or technical j argon . If you T ve 
been wanting a ham license* this is the 
book you’ve been waiting for! 

Only $ 1 9.95 at bookstores and radio 
equipment dealers. Or order direct from 
HighTcxt! Add $3 shipping ($4 to Canada* 
$5 elsewhere). CA please add sales tax. 
U.S. funds only please. 

HighTcxt 

put N i n c 

7 1 28 Miramar Rd.* Suite I5L 
San Diego , C A 92 1 2 1 
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COMPUTER 

WCIUOEOWITH 

COURSE 


Get hands <m training 
in today's fastest-growing 
computer career field.,* 

Be a PC 
Repair 
Technician! 

386DX 32-bit/25MH2 computer 
system included with course! 

Now you can cash in on the brllion-doJiar per- 
sonal computer boon! Learn PC repair at 
home in your spare time, Fxpera guide 
you step by step in hands-on training that 
teaches you every facet of PC troubleshoot- 
ing and repair. You receive all the pn><^J 
fcssional tools and equipment shown at 
right and more — including a 386DX a 
personal computer— (o use during ^ 
your training and keep for your career, 

PC repair, **a high- paying* Si) 

high-growth field! 

TheUi. Department of Labor 
stales thal the average annua! 
safely of highly-qualified 
computer repair technicians 
amerS30 p Q00[ And the 
number cf jobs available is 

expected to nearly double in 

the next ten years. So you can see there’s plenty of 
money and plenty of opportunity waiting for you! 

- — — MAIL COUPON TODAY! — — — 

School of Computer Training 

.siwasiawj [x*pt. ADEQH2S. 925 Oak Street, Scranton, PA !S5tS 
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ICS * 


4 Sent! lor 
" FREE FACTS 

that explain 
everything about 
out revolutionary 
home-study 
course in PC 
repair. 


Send me free facts on how I can learn PC repair ai home 
in my spare lime. No obligation. No salesman will visit. 
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VFX 
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MODE BUTTON BUTTON OUTPUT 


FIG. 9— THE VFX PROTOTYPE, Carefully 
bridging before applying power. 


button and the LED display 
should count fast enough so 
that ail the segments (an “8") 
appear dimly lit. 

Remove power from the board 
and install the two RAM's (IC8 
and IC9). Apply power to the 
board. The LED should again 
display *‘6/’ Press the shift 
button and the LED should dis- 
play "0." If any RAM errors oc- 
cur, they will cause the LED 
display to increment. 

Next install 1C3 and ICS. Con- 
nect your speaker or head- 
phones to J2 and reapply power. 
Press the shift bu tton twice and 
a tone should be heard in the 
headphones or speaker. Install 
1C4 and connect a microphone 
to J3. Apply power and press the 
shift button three times. Then 
speak into the microphone and 
your voice should be heard 
through the headphones. Ad- 
just potentiometers R50 and 
R40 for minimum distortion. 
Now that your VFX board is 
working, you can change the 
DIP switches according to Table 
I for the other three effects. 

As mentioned before, there is 
a test mode that can help trou- 
bleshoot the VFX processor. It is 
activated by setting the DIP 
switches as shown In Table 1 


check the board for solder splashes and 


and pressing the reset button. 
The test mode individually tests 
the system RAM, the CODEC, 
and the LED display. 

In the test mode the external 
SRAM is constantly written to 
and read, and the number of er- 
rors are displayed on the LED. If 
the LED display is blank and all 
the power supplies are normal, 
there is something wrong with 
the LED or the driver. If the LED 
has a number other than zero, 
there might be a problem with 
the SRAM. 

The CODEC data is received 
and immediately retransmitted, 
so the microphone input is 
echoed back the headphones. If 
there is no output or if the out- 
put doesn't sound like the in- 
put, there is a problem. If there 
are no other fault indications 
and the microphone and speak- 
er are working, there might be a 
problem with the CODEC. If 
nothing happens and the power 
supplies are normal, there 
might be a problem with the 
digital signal processing chip or 
the EPROM. 

Where to go from here 

The VFX processor is intend- 
ed to demonstrate in, an enjoy- 
able way, the capabilities of 


digital signal processing. Th< 
four applications programmec 
into the VFX board are just fouj 
out of many possible appiica 
tions. The VFX processor hard 
ware is capable of bein^ 
reprogrammed to perform othei 
functions as well. Some of the 
possibilities are speech recogni 
tion, active noise cancellation 
voice compression/recording 
and a spectrum-shifting hear 
ing aid. 

For example, the VFX pro- 
cessor could easily recognize 
the numbers from 0 to 9 anc 
display them on the LED indica- 
tor. That requires that the 
speech be converted into the fre- 
quency domain and the spectral 
peaks of the sound be compared 
with pre-stored templates. The 
closest matching sound is se- 
lected and displayed on the 
LED. The processor could then 
generate the DTMF signals foi 
that number to make a voice- 
activated telephone dialer. 

A voice compressor/ recorder 
converts an audio input into the 
frequency domain, picks out 
the most prominent spectral en- 
ergies, and stores them in data 
memory as frequency and am- 
plitude. The technique can re- 
duce the amount of data that 
must be stored compared to 
that from conventional digitiz- 
ing processes from 6.5K words 
per second to 650 to 300 words 
per second. The VFX board with 
8K words can record approxi- 
mately 12 to 25 seconds of com- 
pressed speech. 

Active noise cancellation is 
being developed for applica- 
tions ranging from muffling the 
sound of automobile engines 
and industrial machines to 
eliminating the background 
hissing noise in fighter-aircraft 
intercom-system headphones. 
Similar applications for the VFX 
board are being developed. Let 
us know if you have any other 
applications you would like pro- 
grammed into the VFX pro- 
cessor. If you are interested in 
programming your own ap- 
plications, look into the EZ-LAB 
system sold by Analog Devices 
that has been referenced in this 
article. It is an affordable way to 
implement small- to medium- 
sized algorithms.. R-E 
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Video scrambling. 


ROBERT GROSSBLATT 


L ooking at a line of video on an 
oscilloscope or waveform 
monitor can be a real eye 
pener. As we discuss the various 
ictors involved in video scram- 
ling, you’ll need a good under- 
tanding of video to follow along, 
ou’ll also need some equipment to 
iew the waveform, other than on a 
V set. For a good background on 
ideo, get your hands on the series 
>f Drawing Board columns I did on 
'ideo from January to November 
990. You’ll probably be able to find 
hem in your library if you don’t have 
he back issues. 

The starting point for any would- 
De unscrambler (hereinafter re- 
erred to as "us”) is that scramblers 
thereinafter referred to as "them") 
start out with a signal that’s exactly 
the one we want to wind up with. 
Video originates in the clear, gets 
messed up one way or another by 
them, and is sent to us. Our job is 
simply to undo what they've spent a 
lot of money doing. 

You don’t have to be a rocket sci- 
entist to mess up video — that is 
true both aesthetically and scien- 
tifically. The hard part is to do it in 
such a way that you can put it back 
together again. This means that 
there has to be a rigorous ap- 
proach— almost a mathematical 
one — to tearing the signal apart. 

Take a look at — and get intimately 
familiar with — the typical line of vid- 
eo shown in Fig. 1. While most. of 
the time on the line is devoted to the 
picture area, it’s the control area 
where the real work is done. The 
signal in the picture area determines 
what you'll be seeing on the screen 
but the stuff in the control area is 
what tells your TV where to put the 
picture and how it’s supposed to 
appear. 

The control area is blown up in 
Fig. 2, and the information in it is a 
graphed function of time and volt- 
age. By the way, most video people 


like to talk about "units of video" 
rather than voltage for the same rea- 
son that audio people like to talk 
about decibels rather than voltage. 

When the NTSC video standard 
was established, the two most 
basic decisions made were that it 
would range from 0 to 1 volt peak-to- 
peak, and that one voltage range 
would be reserved for picture and 
one would be reserved for control. 
As we go through our discussion on 
scrambled video, I’ll talk sometimes 
about video in terms of IRE units 
and other times about voltage. The 


two are directly related as shown on 
the Y axis of Fig. 2. 

The bottom line of the picture is 0 
IRE units which is about 0.3 volts up 
the IRE scale. That point is impor- 
tant because it's both the defined 
level for black video (no picture on 
the screen) and the upper limit for 
any control signals. (There’s a slight 
ambiguity here when you examine 
the colorburst but we’ll get to that 
later.) For the moment, we can con- 
sider everything above 0.3 volts as 
picture and everything below that as 
non-picture. 



FIG. 1 — TYPICAL LINE OF VIDEO. Most of the line is devoted to the picture area, but it’s 
the control area that we’re interested in. 



FIG. 2— THE CONTROL AREA. The NTSC video standard says that the signal can 
range from 0 to 1 volt peak-to-peak. 
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That signal definition is the basis 
for most of the hardware in every 
NTSC-compatible TV ever made. 
Your TV contains circuitry that ex- 
pects control information to be be- 
low 0.3 volts and picture information 
from 0,3 to 1 volt. Thats important 
because it is the starling point for 
scramblers; when you get rid of 
some of the control information, a 
standard TV can't display the pic- 
ture. Remember that the horizontal 
sync pulse defines the end Cor de- 
pending on your point of view, the 
beginning) of a line of video. If the 
TV doesn’t see it. it won’t know how 
to display the line on the screen, 
and the result will be that the TV will 
end one line and start another one 
at some random point on the 
screen. 

The freewheeling retrace fre- 
quency of the TV will come close to 
the one sent by the broadcaster, but 
it won’t match exactly What you'll 
see on the screen will be something 
like Fig, 3. The curved line running 
down the center of the screen is the 
horizontal interval sent by the 
broadcaster. 

Three things are happening in Fig, 
3, The first is that the line is curved 
because the horizontal circuitry in 
your TV runs at a frequency that’s 
not exactly the same as the broad- 
cast horizontal frequency. The TV 
can accept a certain amount of drift 
in the horizontal frequency Once 
upon a time a horizontal control was 
built into on the TV so you could 
hand tune the TV to the received 
signal. Although that control isn’t 
around any longer (except some- 
times as a trimmer on a circuit board 
Inside the TV), the tolerance is still 
there. Modern TV's can automat- 
ically lock onto the broadcast hori- 
zontal frequency so there's no 
reason for the horizontal control to 
be accessible. 

The second thing that’s happen- 
ing is that the line is in the center of 
your screen. The reason for that is 
simple. The TVs horizontal circuit 
uses the received horizontal pulse 
as an instruction to move the beam 
back to the left side of the screen. 
Because the scrambled signal has 
anything but a recognizable horizon- 
tal sync pulse, the TV zips the line 
back to the left side of the screen 
96 whenever it reaches the right side. 



FIG, 3— A FREEWHEELING RETRACE 
won! match the frequency sent by the 
broadcaster. The curved line running 
down the center of the screen is the hori- 
zontal interval sent by the broadcaster 
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FIG. 4— A VIDEO BUFFER isolates one 
stage of hardware from another The 
transistor is set up as a buffer and the 
level of the video can be controlled by 
the value of R2* 

Because that has nothing to do with 
the signal it’s receiving, the line usu- 
ally shows up at some random spot 
on the screen. The TV's freewheel- 
ing frequency is close to the broad- 
cast horizontal frequency so the TV 
will start a new line at about the 
same point in the broadcast line. 
That means you 1 1! see the broadcast 
horizontal interval on each line at 
more or less the same horizontal 
location on the screen. The result Is 
a curved line down the screen. 

The third thing happening on the 
TV screen is that the colors are 
messed up. Because the horizontal 
sync Is missing, the TV circuitry 
isn't seeing the colorburst in the 
right place, so there’s no reference 
for either the intensity or color of the 
picture. The TV then uses whatever 
it sees in the colorburst location as 
a reference for both the intensity 
and color of the image. 

You can see now that by simply 
getting rid of horizontal sync, the 


resulting video signal will be com 
ptetely messed up. The best way tc 
appreciate that, and a good way tc 
get into video hardware, is to builc 
something to demonstrate how al 
this stuff really happens. That’s 
right, our first piece of hardware is 
going to be something that will lei 
you scramble video. And, as far as 
the law is concerned, I’m pretty sure 
that nobody’s going to become very 
upset. 

We’ll need a source ot real video, 
That can be anything from an NTSC 
generator to a line-level video signa 
from the back of a VCR. You’ll alsc 
need a scope to look at the video 
waveform and a TV to look at the 
picture. You can do without the lat- 
ter but the former is a must. I’m not 
going to beat you up any more about 
getting a scope, but if you don’t 
have one, get one. If you don't get 
one, this series of columns, while 
informative, will be somewhat less 
than useful from a practical point of 
view. 

To get started, because we’re 
building circuitry that is going to use 
an external signal, the first thing we 
have to do is buffer it. That is done 
for two reasons. The first is that we 
have to be able to control the level 
seen by our video circuitry, and the 
second is so that a wiring error on 
the breadboard isn’t going to send 
unpleasant voltages back to the sig- 
nal generator or VCR. The results 
could be a bit nasty. 

Video buffers are just like any 
other buffer—they're simple cir- 
cuits that isolate one stage of hard- 
ware from another Think of it as 
being like an electronic fuse. The 
easiest way to build a buffer is with a 
single transistor as shown in Fig. 4. 
The transistor is set up as a buffer, 
and the level of the video can be 
controlled by the value of R2, You 
can also put a potentiometer in se- 
ries on the line feeding the video to 
the base of the transistor and trim 
the level that way. 

Although the NTSC video stan- 
dard calls for a signal that’s 1-volt 
peak- to- peak, most VCR manufac- 
turers don't strictly follow that stan- 
dard when it comes to a video 
output signal. If you put the signal 
on a scope, you’ll probably find that 
it s a bit higher than that. If that’s the 
continued on page 109 




ision, according to the 
American Heritage Elec- 
tronic Dictionary, can be 
efined in five ways: 1, The faculty of 
ight. 2. Unusual foresight. 3. A 
lental image produced by the 
nagination, 4. Something, as a su- 
pernatural sight, perceived through 
musual means. 5. One of extraordi- 
lary beauty. 

In the business world, definition 2 
s what people usually think of. Ac- 
ually, definition 3 is most important. 
^ersonS with unusual foresight help 
oridge short-term gaps between to- 
day and tomorrow, Persons with 
imagination set long-term goals and 
directions, and inspire others to try 
to move in those directions to 
achieve those goals. Companies 
are typically founded by Type-3 peo- 
ple, and run by Type-2's. 

Starting about 250 years ago dur- 
ing the dawn of the industrial revolu- 
tion, technical vision and imagina- 
tion in the western world focused on 
building tangible items to ease the 
time involved in producing, trans- 
porting, and defending necessities. 
After about 200 years of wide- 
spread social effort, most of those 
problems were solved, so persons 
with visionary imagination shifted 
focus to a different set of problems. 
From these origins was born the 
computer industry. 

Early work in that field centered 
on doing the same kinds of activities 
people had been doing — e.g., ac- 
counting and typing — only faster. 
Things started to get interesting 
when Ted Nelson, Doug Englebart, 
and others realized that the comput- 
er had created a whole new world, a 
“virtual'’ world. Again the American 
Heritage, this time on virtual image: 
An image from which rays of re- 
flected or refracted light appear to 
diverge, as from an image seen in a 
plane mirror. 

There is a virtual world behind the 
CRT, from which imaginary light rays 
are diverging, rays that until recently 


were visible only to mathemati- 
cians, computer scientists, and 
software engineers. Now, thanks to 
Nelson and company, and more re- 
cently to video games and the Mac- 
intosh (and let’s not forget Micro- 
soft Windows), that Cheshire cat 
image is becoming accessible to 
more and more people. 

Graphics editors let artists reach 
in and take hold of some of that 
virtual Play-Dough a proprietary 
term. On-line references let writers 
and researchers tap into the knowl- 
edge of the world. Three-D CAD 
programs let architects and product 
designers "build” prototypes with- 
out cutting wood or metal Medical 
imaging devices let medical techni- 
cians and researchers non-intru- 
sivety create images of body parts. 
Serious and popular composers 
use synthesizers to create new mu- 
sical forms. 

Computer technology has pene- 
trated many disciplines, but it still 
has a long way to go. Take video 
editing forone. The traditional meth- 
od for editing videotape and film is 
to do a lot of physical fast-forward- 
ing and rewinding. The efficient way 
to do the job is via random access, 
instantly jumping from any frame to 
any other. Due to the immense stor- 
age required for video information, 
effective random access com- 
pletely dwarfs the storage and bus- 
bandwidth capabilities of today’s 
most powerful personal computers 
and low-cost networks. 

Multimedia 

This is where Type-3 vision 
comes in. That vision centers 
around a topic of growing public in- 
terest: multimedia. Don’t be misled 
by popular computer, video, and 
games magazines. Multimedia is 
not just putting a sound board in a 
PC, or adding a CD-ROM drive to a 
Nintendo. The real promise behind 
multimedia is twofold: 1 ) To bring the 
whole world into that virtual image 


behind the CRT, and 2) To connect 
your virtual image to mine and ev- 
eryone else's. 

The requirements for rich multi- 
media are simple: 16-bit audio, full- 
screen 30-frame-per-second video, 
24-bit (photographic-quality) imag- 
ing, fast access to lots of textual and 
numeric data — all of which must be 
available on-demand, syn- 
chronously, instantaneously, at any 
time, and (eventually) anywhere in 
the world. 

it would take a powerful main- 
frame to provide that kind of ca- 
pability today. On the other hand, a 
run-of-the-mill 486 today exceeds 
the computational power of a main- 
frame of a decade ago. Assume 
then that within the next decade, 
“computers” that meet those re- 
quirements become available. 
Those “computers" will have built-in 
general-purpose digital signal pro- 
cessors (DSP's) for compressing 
and decompressing audio and video 
data, and for doing fax and modem 
chores as well. Semiconductor 
memory will be measured in the 
gigabytes, and permanent storage 
will be measured in the terabytes 
(on personal computers; main- 
frames will have even more). Optical 
storage may finally, after decades of 
promise, become cost effective. 

Tomorrow's computers will have 
built-in connectivity to office sys- 
tems, commercial databases, enter- 
tainment banks, and interactive 
educational courseware. Transmis- 
sion speeds of these new networks 
will make Ethernet and Token Ring 
look like box turtles. 

Those systems will have built-in 
docking technology (both hardware 
and software) for portable notepad/ 
planner systems based on today's 
fledgling pen-input technology. They 
will have lightweight, flat, high-reso- 
lution, true-color displays — and 
printers — and will accept keyboard 
and pen input indiscriminately. They 
will communicate via a universal dig- 97 
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FIG. 1— COLORADO’S JUMBO 250 packs 250 megabytes of data on a $20 tape car- 
tridge in less than two hours. 


ital communications system that will 
probably come about as some sort 
of joint venture between AT&T, the 
cable TV companies, the indepen- 
dent networks (CNN, FNN, Fox), 
media giants like Time-Warner, and 
major computer companies. 

There will be gobs and gobs of 
data flowing around, and lots of con- 
fusion about who owns rights to 
what. New kinds of copyright issues 
will keep lawyers busy for the next 
century. Students and researchers 
will have unprecedented oppor- 
tunities to cheat. Illegal data tapping 
and decoding (akin to today’s cable 
TV descramblers) will provide a data 
underground and new forms of law 
enforcement (the Data Police). 

That technology will not replace 
today's TV, VCR, stereo system, 
video game, fax, telephone, or com- 
puter. However, those technologies 
will come to be seen as modular, 
interoperable pieces of a larger sys- 
tem in which all the pieces can plug 
and play — for those who want to. 

From this perspective, multi- 
media begins to look like everything 
connected with computers, con- 
sumer electronics, and entertain- 
ment. Grandiose? Maybe. But ask 
yourself why IBM is contemplating a 
half-billion dollar deal with Time- 
Warner, why IBM and AT&T are both 
working like crazy to get fiber-optic 
data rates to work over copper cab- 
ling, and why Apple is partnering 
with Sharp and Microsoft with Sony. 

Personal computers revolu- 
tionized typing, accounting, and 
publishing in the 80s. The 90s will 
see even more radical and pervasive 
changes. 

That’s the vision. Question: How 
will you participate? 

Product watch 

For years the phrase "reasonably 
priced tape backup" was a contra- 
diction in terms, but that is no longer 
the case. Figure 1 shows one of the 
best deals around: the Jumbo 250 
from Colorado Memory Systems. 
It’s a high-quality 250-megabyte 
QIC-80 tape drive that can fit in a 
3.5 inch or 5.25 inch bay, and it runs 
off a standard floppy-disk controller. 

The Jumbo 250 includes a spe- 
cial cable adapter that runs from the 
drive to the floppy controller; the 
98 cable from the floppy drive(s) plugs 


into the Jumbo’s cable. Other than 
mounting the drive and copying 
software to your hard disk, that’s 
the extent of installation. 

Backup software included with 
the drive runs in both menu-driven 
and command-line modes; the latter 
allows unattended backup via 
scheduled batch files. If hard-disk 
capacity exceeds that of a tape, the 
software will store additional data 
on additional tapes. In addition, the 
software has several options, in- 
cluding password protection, the 
ability to back up and restore Novell 
NetWare bindery (user access 
rights) files, and several types of 
software-based data compression. 
Using compression is faster than 
not using it; I have no trouble back- 
ing up about 1 70 megabytes of data 
on a single tape in less than an hour. 

You can use the menu-driven 
mode to create a tag list, or list of 
files to back up, and then use the 
command-line mode to back up the 
files on the list. One nice feature is 
its ability to append multiple backup 
volumes to the same tape, which 
gives you the ability to perform daily 
backups simply and quickly. My 
main complaint with the software is 
that it forces you to restore files to 
their original locations. Sometimes, 
especially in a networked environ- 
ment, it’s helpful to be able to re- 
store files elsewhere. 

Many installation options are 
available, including a case for exter- 
nal mounting, numerous special ca- 
ble and connector arrangements for 
special PC’s (such as PS/2’s), and 
several dedicated tape-controller 
boards that provide increased 


speed and hardware data compres 
sion. Colorado also sells software 
to control the drive under severa 
varieties of Unix (SCO, Interactive, 
AT&T, and Intel). 

The drive includes a one-year war- 
ranty, toll-free technical support, 
and access to a BBS. If you shop 
around, you can pick one up for 
$250 mail order. By way of com- 
parison, just a few years ago my 
trusty 80-megabyte Irwin backup 
unit cost three or four times that 
amount. For small offices and Win- 
dows power users, this is a must- 
have item. 

For more power and flexibility in 
tape backup software, check out 
Sytos Plus. It has several nice fea- 
tures, including the ability to work 
with multiple devices, including the 
Colorado, numerous digital audio 
tape (DAT) and 8mm formats, IBM’s 
optical read/write disk, and hard 
and floppy disks; others are being 
added all the time. 

Sytos also supports OS/2, 
whereas Colorado does not (yet). 
Sytos is routinely bundled with nu- 
merous high-capacity tape drives; 
the company claims more than a 
million users. 

Probably the nicest feature is 
Sytos’ more integrated way of creat- 
ing backup sets. Whereas Colora- 
do’s TAPE.EXE forces you to create 
tag lists and then manually create 
batch files with numerous param- 
eters, Sytos allows you (in the menu 
mode) to create "procedures" con- 
taining both tag list and configura- 
tion options, and then run various 
procedures from the command line. 

Sytos also has more extensive 


^mentation than Colorado. It 
;rs different kinds of backups, 
methods for creating backup 

sdules. 

ytos will allow you to restore 
from tape to new locations with 
' names; the only feature it lacks 
i that Colorado supplies) is a 
ge that indicates progress in for- 
:ting a tape. 

ws bits 

Vhat's larger than a calculator 
I smaller than a notebook PC? 
tter yet, what’s the size and 
ght of a paperback book, has a 
bit RISC processor, a multitask- 
, object-oriented operating sys- 
n, and a 6- x 3-inch LCD screen 
pen input and visual display? 
sy: Apple's Newton, the first 
idheld device for jotting, sketch- 
1 , scribbling, figuring, doodling, 
iking lists, and subsequently 
sving that data to a larger comput- 
or another user via fax, modem, 
network. Initial specs include 
sh EPROM, 1 to 20 megabytes of 
^M, PCMCIA expansion cards. 
iund output, an infrared data link 
other Newtons and desktop 
acintoshes, and wired links to 
)th Macs and PCs. In addition to 
e text and graphics doodle pad, 
ewton will have an address book, 
;heduler, and an intelligent as- 
stant that will understand and act 
n commands like "fax this story to 
rian." Newton is scheduled for re- 
iase around January of 93, and re- 
ortedly will cost $500-$1000, 
here are also rumors of another 
\pple-developed handheld, this one 
ailed Sweet Pea, with CD-ROM 
ind the ability to play QuickTime 
icripts. It sounds a lot like the de- 
'ice Microsoft is developing with 
Sony. 

IBM has publicly demonstrated 
: DDI running on copper shielded 
wisted pairCSTP) cabling, thus pav- 
ng the way for a potential ten-fold 
ncrease in bandwidth to desktop 
computers — and other devices. 
Not to be outdone, AT&T Paradyne 
has announced a similar tech- 
nology, with claims that it could spur 
the nascent multimedia industry by 
delivering on-demand and interac- 
tive video services. 

Nintendo and Sega are going at it 
neck and neck, and in the process, 


PRODUCTS DISCUSSED 

• Jumbo 250, Colorado Memory 
Systems, 800 South Taft Ave., 
Coveland, CO 80537, (303) 
669-8000. 

• Sytos Plus, Sytron Corporation, 
124 Flanders Road, P.O, Box 5025, 
Westboro, MA 01581-5025. (508) 
898-0100. 


taking a pot-shot at the computer 
industry. Sega plans to introduce, 
two places by Thanksgiving a $300 
CD-based game that delivers quali- 
ty audio and live-action video; Nin- 
tendo plans to introduce a similar 
$200 unit early next year, Sega is 
working with Sony to produce 
games related to movies, e.g., 
Spielberg's Jurassic Park. Early re- 
ports indicate that Sega's device 
will include only half-speed, quarter- 
screen animation, whereas the Nin- 
tendo unit will do a full 30 frames 
per second. r-e 
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SLOPING VEE ANTENNA 

continued from page 78 

phosphor-bronze wire is pre- 
ferred over stranded copper or 
aluminum wire because its 
spring qualities avoid kinks. It 
is almost impossible to tangle 
this kind of wire, especially im- 
portant if you want a field- 
transportable antenna system. 
Nevertheless, if phosphor- 
bronze wire wire is too expen- 
sive (about $2 per foot) or diffi- 
cult for you to obtain stranded 
copper or aluminum wire can be 
substituted. The shorting wire 
was 16 AWG bare, stranded-cop- 
per wire. 

Solder all connections if the 
antenna installation is perma- 
nent. But if you plan to set up 
and take down the antenna fre- 
quently, be sure that there are 
clean metal-to metal mechan- 
ical connections between all 
conductive components. 

The terminating resistors 


must be capable of handling a 
significant amount of power if 
the antenna is to be used for 
transmission. Non-inductive 
carbon-film power resistors, 
rated for 300 ohms ± 10% , were 
specified for the test antenna, 
They had measured DC resis- 
tances of 307 and 314 ohms. As 
a general rule, the resistor 
power dissipation rating should 
be 10 to 20% of the maximum 
transmitter output power. 
Check the termination resistors 
for overheating. 

For receiver-only applica- 
tions, almost any low-power dis- 
sipating resistor with the cor- 
rect resistance value will be 
satisfactory. The test sloping- 
vee antenna showed good VSWR 
performance and reception 
with 300-ohm, Vt- watt carbon 
resistors. 

The measured impedance 
bandwidth of the 15 to 50 MHz 
vee is shown in Fig. 14. A net- 
work analyzer measured the in- 
put VSWR of about 150 feet of 


RG-213/U coaxial cable and 
was below 2:1 at all frequenci 
between 10 and 60 MHz; it w 
particularly good between 
and 30 MHz. The undulatio: 
in the VSWR curve shown 
Fig. 14 were caused by tl 
transmission line’s frequent 
dependent transformer actic 
acting on the sloping vee-inp 
impedance. 

VSWR measured directly 
the antenna input is slight 
higher because cable loss lowe 
VSWR. This measurement w, 
made, and the VSWR was ju 
over 2;1 in the following band 
38 to 40 MHz; 44 to 47 MHz; ai 
52 to 57 MHz. At all frequenci 
below 58 MHz, the sloping vei 
input VSWR was less the 
2.5:1. The test antenna easi 
exceeded the bandwidth desi£ 
objective, and it provides ve 
good broadband perform anc 
In field tests the slope vee p« 
formed well as a transmitter a: 
tenna down to frequencies 
about 4 MHz. R 


Make Money in 
TV/VCR Repair! 

Train at home in your spare time to 
start a high-paving career repairing 
televisions and videocassette 
recorders. With millions of TVs and 
VCRs in use f there’s a big demand for 
skilled technicians who can service and 
repair them when they break down. 

TV and VCR technicians throughout 
the country are making $25, $50, 
even $100 or more for doi 
simple repairs that can be 
completed in less than 
an hour and often 
cost very little in 
pans and equip- 
ment. These 
include replacing 
TV tuners, power 
supplies & tubes 
and replacing 
VCR drive belts, 
pinch rollers & motors. We show you how to do ail of 
these and much more. 

You get practical, hands-on training with special tods 
that are included with your course. Everything is 
explained in easy-tounderstand language so that even 
someone with no previous experience can master 
TV/VCR repair Send for FREE facts about the exciting 
opportunities in TV/VCR repair and find out how you 
can start making money in this great career. 






School of TV/VCR Repair 

925 Oak Street, Scranton, PA 1S5 15. DepL ADE082S j 
Please send me free facts on how I can learn TV/VCR 
repair at home tn my spare time. I understand there 
is no obligation and no salesman will visit me. E5 


fvame_ 


Age , 


Address . 


. Apt. 


Ciry/Siaie/2ip_ 


1 00 | Phone ( 


6 ! 

tl 4l Utkl L| l^ic pi'ora.lo ll(jl 


Lkl 

o 

tc 


Your Ticket To 

j SUCCESS 

I Over 28,000 technicians have gained admit- 
I tance worldwide as certified professionals. 

j Let your ticket start opening doors for you. 

f ISCET offers Journeyman certification in 
j Consumer Electronics, Industrial, Medical, 
i Communications, Radar, Computer and 
| Video. For more information, contact the 

I International Society of Certified Electro- 
! me* Technicians, 2708 West Berry Street. 
[ Fort Worth, TX 76109; (817) 921-9101. 

| Name 

| Address 

j City_ 


| State Zip 

I Send material about ISCET and 

becoming certified. 

Send one "Study Guide for the 


I Associate Level CET Test" En- 
| closed is $ 1 0 ( inc, postage) . 


Cable TV 

Article Parts 

We stock the exact Parts & PC 
Board for an article published in 
Radio Electronics Magazine on 
building a Snooper Stopper. 


Snooper Stopper Kit S19.S 

includes all the original Parts L Etched. Drilled 
Si Ik -Screened PC Board. 

Snooper Stopper S39.G 


Thus it an assembled and tested fixed frequency 
t06.5Mrir Snooper Stopper tor most Jerroid sy start 

Protect yourself from descramble 
detection and stop the Bullet witi- 
one of our Snooper Stoppers. 


Macrovision.. now you see it, 
now you don't. 

Macrovision Kit S29.G 

includes all the original Parts & Etcned, Drill 
Silk-Screened PC Board. Originally Published in 
Radio Electronics Magazine. 

Call Toll Free 1-600-886-8699 

Visa, MasterCard or COD 

Northeast Electronics, Inc. 

PO Box 3310 
N. Attleboro, Ma. 02761 


CIRCLE 186 OH FREE INFORMATION CARO 




BUYER'S MART 


FOR SALE 


1LE Stealth: protect yourself from de- 
rrtbler detection and stop the “bullet ". Preset'' 
ed, only $24.99, $4.00 S&H f BALDWIN 
iCTRONICS, Box 9291, Baltimore, MD 
>2-0291. 


CABLE TV converters: Jernold, Oak. Scientific 
Atlantic, Zenith & many others. “New MTS" stereo 
add-on: mute & volume. Ideal for 400 and 450 
owners! 1 (800) 826-7623. Annex, Visa. M/C ac- 
cepted . B & B INC., 4030 Beau-D-Rue Drive, 
Eagan, MN S512Z 


CLASSIFIED AD ORDER FORM 

To mn your own cEaaafftad ad, put one word on each of the lines below and sand this form along with your check to: 

Electronics Now Classified Ads, 50Q-B Bi-County Boulevard, Farmingdaie, NY 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $25.00. 

! Plans/Kits ( ) Business Opportunities ( ) For Sale 
Education/Instruction ( ) Wanted ( ) Satellite Television 


Special Category: $25,00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 


1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

11 

12 

13 

14 

15 ($46.50) 

16 ($49,60) 

17 ($52,70) 

18 ($55,80) 

19 ($58.90) 

20 ($62.00) 

21 ($65.10) 

22 ($68.20) 

23 ($71.30) 

24 ($74.40) 

25 ($77.50) 

26 ($80.60) 

27 ($83.70) 

28 ($86.80) 

29 ($89.90) 

30 ($93.00) 

31 ($96,10) 

32 ($99.20) 

33 ($102,30) 

34 ($105.40) 

35 ($108.50) 


We accept MasterCard and Visa for payment of orders. II you wish to use your credit card to pay lor your ad fill 
in the following addilional information (Sorry, no telephone orders can be accepted,): 


Card Number Expiration Date 




Please Print Name Signature 


IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 

CLASSIFIED COMMERCIAL RATE i (for firms or individuals offering commercial products or services) 
$3,10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.50 per word, prepaid. . ..no minimum, ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 55c 
per word additional. Entire ad in boldface, $3.70 per word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word EXPANDED 
TYPE AD: $4,70 per word prepaid. Entire ad in boldface, $5,60 per word. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: $5,90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AO: $6. SO per word. DISPLAY ADS: 1* x 2¥* H — $410.00; 2" x — $820.00; 3' x 
2W r — $1230.00. General Information: Frequency rates and prepayment discounts are available . ALL 
COPY SUBJECT TO PUBLISHERS APPROVAL ADVERTISEMENTS USING P.O. BOX ADDRESS WILL 
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS 
AND PHONE NUMBER, Copy to be in our hands on the 5th of the third month preceding the date of Ihe 
issue, (i*e. r Aug. issue copy must be received by May 5th). When normal closing date falls on Saturday. 
Sunday or Holiday, issue closes on preceding working day. Send for the classified Brochure Circle Number 
49 on the Free Information Card. 


TUBES, new, up to 90% Off, SASE, KIRBY, 298 
West Carmel Drive, Carmel, IN 46032, 


T.V. notch filters, phone recording equipment, bro- 
chure $1.00 MICRO THlnc. Box 63/6025, Mar- 
gate, FL 33063. (3Q5) 752-9202. 

SPEAKER repair. All makes — models. Stereo & 
professional. Kits available. Refoaming $18.00. 

ATLANTA AUDtQ LABS, 1 (BOO) 566-6971, 

ENGINEERING software and hardware, PC/ 
MSDOS. Circuit design and drawing, PCB 
layout, FFT analysis, mathematics, circuit 
analysis, etc. Data acquisition, generation, 
1/0 PCB's, etc. Call or write for free catalog. 
(614) 491-0832. BS0FT SOFTWARE, 
INC., 444 Colton Rd.. Columbus, OH 
43207. 


CABLE TV Equipment. Most type available. 
Special: Oak M35B $39.95. No catalog. COD or- 
ders only. 1 (800) 822-9955, 



BOC52- Basic microcontroller board. Basic inter- 
preter, 32K RAM, 16K Eprom, Eprom programmer. 
RS232, expansion connector Bare board with 
manual, schematics $22.95. 80C52- Basic micro- 
processor chip $25.95, Assembled and tested 
$124.95. PROLOGIC DESIGNS, PO Box 19026. 
Baltimore, MD 21204. 

JERRGLD, Toeom and Zenith “test* 1 chips. 
Fully activates unfL $50-00* Cable de- 
scramblers from $40*00. Orders 1 (800) 
4S2-7090. Information (310) 867*0081. 

TOCOM-Jerrold Impulse-Scientific Atlanta 

Converters, two year warranties, also test mod- 
ules for your converters. Contact NATIONAL CA- 
BLE, (219) 935-4128 full details. 


i 


Quality Microwave TV Antennas 


WIRELESS CABLE IFFS MMDS - Amateur TV 
Ultra nigh Gain 50db[+) * Tuneable 1.9 to 2.7 Ghz. 

* 55-Channel Dish System Si 99,95 
■ 36- C han net Dish System $149.95 

* 20-Channel Dish System Si 24.95 

* 0pl«na4 Commerce Amerma mol shawnf Add S5DC0 

* vag* Antenrus CdnpmtAU Custom Tuning toulabto 

* C4I or wnto |5A$E) 'o' "FREE” Catalog 

PHILLIPS-TECH ELECTRONICS 

Bilh System i> 0 _ Bn* 9533 - Scottsdale, A 1 05252 
LIFETIME (602) 947-7700 (53.00 Credit all phone orders] 
WAHHAtfTY kbtfrfvd - Yui * Afiwnch Eipm “ COD * * ttwatftr ftwii* 


PROTECT yourself and equipment from electrical 
shocks. Complete unit $98,95 SAFETY-UN- 
LJMITED, 1743 Baldwin Road f Yorktown, NY 
10598. S/H $5.00. 

SCIENTIFIC Atlanta 8500 series as low as 
$129.00, Starcom 6 as low as $149.00. All makes 
in Stock. S.A.C, 1 (800) 622-3799. 
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CB RADIO OWNERS! 


We specialize in a wide variety of technical 
information, parts and services for C8 radios, 
10-Meter and FM conversion kits, repair books, 
plans, high-performance accessories. Thousands 
of satisfied customers since 1976! Catalog $2, 


CBC INTERNATIONAL 

P.O. BOX 31S00RE. PHOENIX. AZ 85046 


TEST- Aids for testing units in full servive mode. 
Star com VII, $40,00. Starcom VI, $30,00; Star- 
com DPBB, $50.00; Pioneer, $7500; Tocom VtP 
5503/5507, $25.00; S.A. caJl; Zenith, $25.00; HM. 
ENGINEERING, (617) 770-3830. 


CABLE test Chips S-A 8550, S-A 8500 — 310, 
311. 320, 321 (specify) — $33.95. S-A 8580/338 
— $69.95, Tocom 5503/07 VIP — $33 95. Star- 
corn 6 — $33,95. Starcom 7 — $49.95. TELE- 
COPE, PO Box 6426-RE, Yuma, AZ 35386-6426. 

OSCILLOSCOPE 50 MHz, Hewlett-Packard, sol- 
id state calibrated, manual $290.00. 1 (800) 
B35-S335 X-159, 

SECRET cable descramblers! Build your own 
descrambler for less than $12.00 in seven easy 
steps. Complete instructions $10,00. Radio 
Shack parts list and free descrambling methods 
that cost nothing to try included, HARRYWHtTE, 
PO Box 1790D, Baytown, TX 77520, 



CABLE converters, retail at wholesale prices. 
Overstock reduction sale. Example RTC-56 
$79.00 ea. Starcom 6 as low as $149.00. All 
makes available. MT. HOOD ELECTRONICS 
(206) 260-0107. 

PREVENT descrambler damage. Don t bite the 
bulletl Snooper stopper data blocker $29,95, VID- 
EO CONNECTIONS, 1 (800) 933-303 8. 

STARCOM 6, Tocom, Oak, Pioneer, Scientific At- 
lanta, Zenith, as tow as $39.00. KABLE KON- 
NECTION (702} 433-6959. 



RECEIVING TUBES 

OVER 3000 TYPES IN STOCK f 

Also hard-to-tind transformers, capaci- 
tors and parts for tube equipment. 
Send $2.00 for our 32 page catalog. 


ANTIQUE ELECTRONIC SUPPLY 


6221 S. Maple Ave. -Temp e, AZ 35283 *602- &20 5411 


CABLE TV, Zenith, Jerrold, Oak, Scientific Atlan- 
ta, Hamlin, Tocom, wholesale to all, ULTIMATE 
CABLE PRODUCTS, (702) 646-6952. 

RGB: Printed circuit board art work made to your 
specifications plotted on transparency. Multi layer 
and surface component capable. Circuit board 
production available, free estimate send sche- 
matic to NEGRON ENGINEERING, 159 Garfield 
Place. Brooklyn, NY 11215. Fax (718) 768-4026. 

CABLE TV descramblers! Absolutely the lowest 
prices’ All major brands. Nobody beats our prices! 
CABLE PRICE CLUB, 1 (BOO) 377-9742. 

NO 800# — no catalog — no bull] Just the best 
prices on Zenith and SA descramblers. Also avail- 
able — turn-on kits, call (305) 425-4378. 

PRINTED circuit boards. Plated, etched and ma- 
chined to your design. Small runs OK. Call or 
write: SHORE PRINTED CIRCUITS, 36 Fairview 
Avenue. Little Silver, NJ 07739. (908) 747-6300, 1 
(800) 752-1574, Fax (908) 747-6301 


POWER inverter 100% portable 115V AC 12V DC 
1Q0W from built in rechargable battery 13 lbs 
$185.00 plus $10.00 S/H, Circuit and brochure 
only $10,00 (Refundable when ordering inverter). 
PROGRESS TECH, 13222 Carolyn St., Cerritos, 
CA 90701. 


PC boards: Professional quality. 30 day guaran- 
tee, beat all prices. A & D, PO Box 3T1 , Auburn, Ml 
48611.(517) 662-6633. 


PLATED thru hole printed circuits. $25,00 mini- 
mum. Fast turnaround. For more information call 
AP CIRCUITS, (403) 250-3406 Or BBS (403) 
291-9342 (B,n,1}. 



TUBES: “oldest, n ' latest, H Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave., R.E., Hammond, IN 46324. 

RESTRICTED technical information: Electronic 
surveillance, schematics, lock smithing, covert 
sciences, hacking, etc. Huge selection. Free 
brochures. MENTOR-Z, Drawer 1549, Asbury 
Park, NJ 07712. 


PLANS AND KITS 


FASCINATING electronic devices! Dazers! 
Lasers! Transmitters! Detectors! Free energy! 
Tesla! Kits/assembiedl Catalog $4.O0 (refunda- 
ble). QUANTUM RESEARCH, 17919-77 Ave., 
Edmonton, AB. T5T 2S1 . 

H O B B Y/b ro adc as i i ng /H A M/C B/su r veil I ance 
transmitters, amplifiers, cable TV, science, bugs, 
other great projects! Catalog $1.Q0. PAN AXIS, 
Box 130-F9, Paradise. CA 95967, 


Build this kit which removes It 
vocals from standard stereo recor 
CD's, tapes or FM broadcasts. S 
along with Ihe background mui 
Use with any home comporv 
stereo Additional kit adds reverb 
your voice, then mixes it with mut 
Pre- assembled boards also av. 
able. Call or write for free Ini 
Wceder Technologies, 147 
Lindsey Rd., Mt Orab, Ohio 4515 


SURVEILLANCE transmitter kits tune from 6: 
to 305 MHz. Mains powered duplex, telephone 
room, combination telephone/room. Catalog witl 
Popular Communications! Popular Elec 
tronics and Radio- Electro nice book reviews c 
"Electronic Eavesdropping Equipment De 
sign,” $2.00 SHEFFIELD ELECTRONICS, PC 
Box 377785-C, Chicago JL 60637-7785. 

CELLULAR hackers bible. Theory — hacks - 
modifications — $53,95. TELECODE, PO Bo; 
6426-RE, Yuma, AZ 85366-6426. 


REMOVE 

LEAD 

VOCALS 

From 

Records &CD s 

513 444 ?276 


SATELLITE TV 


FREE catalog — Lowest prices worldwide, SKY 
VISION* 1012 Frontier, Fergus Falls, MN 56537. 
(800) 334-6455. See full page ad the Shoppe 
section. 


SATELLITE TV — Do it yourself — major brands 
discounted, well beat everyone's price. Call LAR 
RY (609) 596-0656, 


CABLE TV 

DESCRAMBLER LIQUIDATION 


FREE CATALOG! 

| Hamlin Comboa $44, Oak M35B $60 (win. 5), etc. 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


REMOTEililipL KEYCHAIN 



DESCRAMBLER kits. Complete cable kit $44.95. 
Complete satellite kit $49.95. Add $5.00 shipping. 
Free brochure. No New York sates. SUMMIT RE, 
Box 489, Bronx, NY 1Q465. 

VIDEOCIPHER I I/s ate LI ite/sca n ne r /cab I e/a m a- 
teur/cellular/repair manuals, modification books, 
software. Catalog — $3.00. TELECODE, PO Box 
6426-RE, Yuma, AZ 85366-6426. __ 

KENWOOD & ICOM service bulletins. 175 + 
pages covering all models. $39.95. Catalog — 
$3.00. CODs (602) 782-2316 / FAX (602) 
343-2141. TELECODE, Box 6426-RE, Yuma, AZ 
85366-6426. 

FREE! Fabulous catalog of sensational kits. LNS 
TECHNOLOGIES, 20993 Foothill Blvd., Suite 
3Q7R, Hayward, CA 94541-1511. 

SURVEILLANCE, counter-surveillance, secur- 
ity devices. Room and phone monitors, bug de- 
tectors, alarms, stunguns, etc. Send $3. DO for 
MERCHANDISE, Box 38371, 


catalog HOMEVU 
Detroit, Ml 48238, 


BUSINESS OPPORTUNITIES 

YOUR own radio station! Licensed/unlicensed 
AM, FM, TV, cable. Information $1.00. BROAD- 
CASTING, Box 130-F9, Paradise, CA 95967. 

LET the government finance your small business. 
Grants/loans to $500, GOO, Free recorded mes- 
sage: (707) 449-8600. (KS1). __ 

MAKE $75,000.00 to $250,000.00 yearly or more 
fixing IBM color monitors* No investment, start 
doing It from your home (a telephone required). 
Information, USA, Canada $2.QQ cash for bro- 
chure, other countries $10.00 US funds. RAN- 
DALL DISPLAY, Box 2168-R, Van Nuys, CA 
91404 USA. FAX (818) 99Q-7B03. 

CONTINGENCY patent licensing. No fees any- 
time, Three decades experience: law, technology, 
negotiations, PROPAT INTERNATIONAL COR- 
PORATION, 441 Summer Street, Stamford, CT 
Q69Q1. (203) 325-3344. 

BEST BY MAIL 

Ftalea: Write National, Box 5, Sara to t a, FL 34230 
OF INTEREST TO ALL 

RETIRE EARLY 1-900-776-3348 CODE AB 5180 Mention 

Code (86.95). 

BURGLAR ALARMS! WHOLESALE Send $5.00 For Ama* 

m Catalogue, Global Security, 672 Oldmlll Road, Suite 
, DPT[Aj, Mlllersvllle, MP 211QS. 

BOOKS ■ CATALOGS - MAGAZINES 

> gfr ttKl iMtTFH 7nd CRFDIT FILE! " 

CALL: 6 14*2 39-8284, Ext. 1 
WRITE: 4th LIMITED • BOX 3243 VRE* COL,, 0H 43232 


ROBOTICS, Build-it- Yourself! Hobby, personal, & 
service robot types — designs, parts and plans. 
Catalog $1.00 f directory $10. 00. IPC, Suite 
251RE. 101 9- A Old Monrovia Rd., Huntsville, AL 
35806. 


* * * * ■ * # + Q 
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itart a money-making career in 
video/audio servicing! 


•nly NRI gets you started fast with real-world training designed around 

state-of-the-art equipment you keep! 



newly expanded training cov- 
II the latest advances in home 
tainment electronics, then takes 
nside today s high-tech equip- 
: as you learn to troubleshoot, 
nose, and service the complete 
e entertainment system included 
>ur course: 1 3" color TV, pro- 
imable VCR, and integrated 
o rack system. Only NRI makes it 
asy to start a new career, earn 
•time income, even start a 
o/audio servicing business of 

• own! 

ons of dollars of video/audio 
ipment means big opportunity 
you 

re’s never been a better time to get 
lved in home entertainment electron- 
Experts predict that consumers of 
o/audio equipment will spend over $26 
on by 1995 as product manufacturers 

* to fill the demand for increasingly 
listicated technology. 

This explosive acceleration of new 
duct innovation means new opportu- 
es for you in video/audio servicing. 

1 NRI prepares you to take advantage 
hose opportunities by giving you the 
lls to troubleshoot and service a full 
ige of TV, video, and audio equip- 
nt. 

ie most advanced, most 
mplete video/audio training 
er offered! 

ii start with lessons that give you a 
ong foundation in electronics funda- 
mtals, mastering the basic circuits and 
mponents at the heart of today’s 
leo/audio equipment. 

Then you build on that foundation 
you explore the high technology of digi- 
1 controls, CDs and digital audio tape 
ayers, advanced TV systems, cable TV, 
CRs and camcorders, even 


State-of-the-art equipment 
included in your training makes 
theory come to life 

Only NRI gives you so much real-world 
equipment ... all yours to train with and 
keep! Get hands-on experience as you 
work with a complete, high-tech home 
entertainment system: a 13” color TV 
with remote, a programmable VCR, and 
an integrated remote-controlled audio 
system including AM/FM tuner, 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component-level diagnosis and 
service on advanced technology audio 
equipment ... conduct in-set demonstra- 
tions of TV circuits and components ... 
and discover first-hand how to maintain 
and service today’s commercial VCRs. 

Plus, NRI custom-produced videos 


show you in close-up detail how to test, 
troubleshoot, and service TVs and VCRs 
like a pro. 


Y ou need no previous experience in elec- 
tronics to succeed with NRI. Step by step, 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 
NRI technical staff. 

FREE catalog tells more 

If the coupon is missing, write to 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


SEND TODAY FOR FREE NRI CATALOG 


No experience necessary ... 
NRI builds it in 


icroprocessors. 

Best of all, you’re pre- 
ami for the technology of 
»day and tomorrow with 
ands-on train- 
lg designed to 
ive you invalu- 
ble practical 
xperience. 


tands-on training 
vith this incredi- 
)le array of home 
jnterta in merit 
.equipment gives 
/ou the skills you 
need for success. 



* I Mi9M Schools 

For Career Opportunities 

| McGraw-Hill Continuing Education Center 
| | 4401 Connecticut Avenue, NW, Washington, DC 20008 

* | Efdieck one FREE catalog only 

Mpprnvril uniter Gl Bill 
□ rhrrk for detail* 



flfi 



□ TV/Video/Audio Servicing 
D Microcomputer Servicing 
O Computer Programming 

□ Telecommunications 

□ PC Applications Specialist 

□ Programming in C++ with Windows 


□ 

□ 

□ 

□ 

□ 


Desktop Publishing & Design 
Electronic Music Technology 
Home Inspection 
Automotive Servicing 
Basic Electronics 


□ Bookkeeping & Accounting 


Name 


(Please print) 


Age 


Address 


City 


Stale 


Zip 


_3-092j 103 


September 1992, Electronics Now 





Electronics Now, September 1992 


A Monumental Selectioi 


Test/Measurement and Prototype Equipment 


Jameeo Solderless Breadboards 



jamcco's long-lasting breadboards feature screen-printed color coordinates and are 
suitable lor many kinds of protc 
heavy-duty aluminum backing \ 


suitable for many kinds of prototyping and circuit design. Larger models feature a 
eking with voltage and grounding posts. 


Pan 

Dim, Contact 

Binding 

Posts Trite 

P*rt 

Dim, Contact 

Binding 

Posts Trice 

No. 

PiT 

Points 

No. 

L"jr 

Points 

JE21 

3.25 x 2.125 

400 

0 $4.95 

JE25 

6,500 x 4.25 

1,660 

3 $17.95 

JE23 

6,50 x 2,125 

S30 

0 6*95 

JF.2G 

6*875 1 5.75 

2,390 

4 24.95 

JE24 

6*50x3*125 

1,360 

2 12.95 

JE27 

7*250 x 7.50 

3.220 

4 32.95 


GoldStar 20MHz Dual Trace Oscilloscope 


The perfect unit for today's 
testing and measurement 
needsl Features include a 6” 
CRT display, and bandwidth 
from DC to 20 MHz. The 
GoldStar oscilloscope comes 
with two 40M Ha probes, two 
fuses, power cord, operation 
manual, schematics and block 
and wiring diagram. It’s 
lightweight and portable with 
a two-year warranty. 


GS7O20 $399.95 

National and Intel 



Additional GoldStar 
Oscilloscopes 

GS904RD 40Mhz 2 channel 

oscilloscope . . $799.9 5 

GS8 100 1 OOMhz 3 channel 

oscilloscope ...... 1349-95 

Call for additional Goldstar 
test equipment 

J AMECO 

^^ ELEQTRQNtC CO^TONEMiS 
COMPUTER PRODUCTS 

24 Hour Toll-Free Order Hotline 

1 *800*831 *4242 



WMP 


Please refer to 
Mail Key 002 
when 
ordering 


400026 National General Purpose 

Linear Devices Databook ...$ 19.95 

400039 National Logic Databook .......19*95 

4000 1 5 National Data Acquistibn 

Linear Devices Databook 1 1.95 

400104 Naiionat Special Purpose 

Linear Devices Databook ..... 1 1 .95 

400044 National LS/S/TTL 

Databook 14.95 

23 GS 43 Intel Memory Daiabook 24,9 5 

270645 Intel Embedded Control Iff 

Procnwn Databook ,...,♦.,*. 24,95 

Additional databooks available! 


Metex Digital Multimeters 

* Handheld, high accuracy * Measures AC/ DC voltage 
AC/DC current* resistance* diodes, continuity, and 
transistor current gain (except M39DD) 

* Manual ranging w/ovcrloatf protection 

* Comes with probes, barreries, case and manual 
M3650&M4650 only: 

♦Also measures frequency and capacitance 
M3800 3.5 Digit Multimeter ..,...,$39,95 

3,5 Digit Mulii merer ..*..**$59*95 


M3610 

M3900 

M3650 

M4650 


3.5 Digit Multimeter 
with tath/dwell .**,,*,, 


..$59.95 



3-5 Digit Multi meter w/frcqucncy 

& capacitance $74.95 

4.5 Digit w/frequency A. capacitance 
& data hold switch .*..*.,.*.$99.95 

Jomeco 1C Test Clip Series 

• Test Clips are designed for temporary 
connections to DIP components 

• Heavy-duty spring loaded hinge provides 
positive contact 

Fart No- Desc ription E 

JTC16 1 6-pin (for 8. 1 4 & 16-pin ICs) ,.$ J 

JTC20 20-pin {for I 8 & 20-pin ICs) *.*( 

JTC24 24-pin : 

JTC28 28-pin 1 

JTC4 0 40-pin ,,♦*,*♦* ************ 1] 

for your programming needs 

No. Price Pan No. . 



EPROMs 

Pan No. Cass 


TMS25I6..*.. 

$4.25 

2764A-25 

....$3.49 

27C256-12.... 

,*..$< 

TMS2564..*.. 

5,95 

27C64-15 

,,.,,.3.95 

27C256-15..,. 

t 

TMS27I6 

*,.*.,*5*95 

27C64-25 

3.49 

27C256-20.... 

t 

1702A 

3.95 

27C64-45 

2.95 

27C2 56-25 .... 

i 

2708 

4*95 

271280TP,*,, 

2.49 

2751 20TP.*., 

i 

2716 

.....*.3*95 

27128-20 

*.,***7*95 

27512-20 

( 

2716-1 


27128-25.* 


27512-25 

t 

27C1G 

4,25 

27128A-15 .... 

4,95 

27C512-12.... 


2732 * 

4.95 

27128A-20.... 

*.....4.75 

27C512-15-... 

( 

2732A-20 

4.49 

27128A-25..- 

3*75 

27C512-20.... 


2732A-25 

,.3,49 

27C128-I5*.** 

5,75 

27C512-25.... 

K 

2732A-45 

,,.,*.,2.95 

27C 128-25 

7*95 

27C0HM5*... 

t 

27C32 

4.95 

272560TP .... 

4.19 

27C020-15..- 

***.17 

2764-20 

,..*,.3.95 

27256-15.,,.,,. 

5,49 

27C020-20,.*, 

„..l c 

2764-25.* 

3.75 

27256-20 

,,..,.5.29 

68766-35, 

*,..„4 

2764A-20 

3*75 

27256-25 

4.89 




A.R.T. EPROM 
Programmer 



* Programs all current EPROMs In the 27 1 6 
to 275 1 2 range plus the X2864 EEPRQM 

* R5232 port * Software included 

EPP..*, $199*95 


UVP EPROM Erase 



♦ Erases all EPROM’s • Erases 1 chip h 
15 minutes and 8 chips in 21 min 

* UV intensity: 6800 UW/CM’ 

DE4... *,.*.$# 


• Partial Listing * Over 4000 Electronic and Comp 
Components in Stock! * Call for quantity disco un 
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t Competitive Prices 


Computer Upgt'ade Products and Electronic Components 


Upgrade your existing computer system! Jameco will help you upgrade easily and economically . 


rrm 


101 -Key Enhanced Keyboard 


This keyboard features 1 2 function keys, 
separate cursor and numeric keys. 

• IBM PC/XT/AT and compatible computers 

• Automatically switches between XT or AT 

• LED Indicators for Num, Caps, 
and Scroll lock keys. 



Toshiba 1.44MB 3.5" Internal 
Floppy Disk Drive 


..$49.95 


Jameco 80386SX Motherboard 

• 16M Hz processing speed 

• Baby motherboard (8.5’xl3*) 

• Zero or one wait state operation 

• Supports up to 16MB of RAM 

• Intel 80387SX/compaiiblc math coprocessor socket 

• AMI BIOS 

• Six 16-bit and two 8-bit expansion bus slots 

• One-year warranty 

JE3616SN $249.95 



PC/XT/AT and compatibles 
patiblc with DOS versions 3.3 or higher 
des all necessary installation hardware 
dB formatted high density mode 
.B formatted low density mode 
PH x 4"W x 5.9"D (actual drive size) 
year manufacturer's warranty 


V $99.95 

Many more upgrade products available! 



Jameco IBM Compatible Power Supplies 

JE1036: 

• Output: +5 V 20A, -5V 
0.5A.+ 12V <» 8A, -12V @0.5A 

• 200 watts output power 

• Switchablc between 1 10/220V 

• Built-in fan 

•Size: 6.5"L x 5.88 M W x 6"H 

• One-year warranty 

• CSA approved 

1 50 watt PC/XT power supply $69.95 

200 watt AT power supply $89.95 


JE1030: 

• Output: +5V @ 1 5A, -5V <? 0.5A, 

+ 12V 5.5A, -12V @ 0.5A 

• 1 50 watts output power 

• Switchablc between 1 1 0/220V 

• Built-in fan 

• Size: 9.5"L x 5.5’Wx 4.625"H 

• One-year warranty 

• CSA approved 

JE1030 
JE1036 




JE1030 


J 


Additional 
power supplies 
available! 


legrated Circuits 9 


Sh 

1-9 

JO 

$.25 

)2 

25 

)4 

25 

38 

29 

14 

39 

30 

25 

32 

25 

74 

29 

76 

49 

86 

25 

112 

25 

123 

39 

138 

39 

•175 

35 

1193 

59 

1244 

69 

>245 

69 

>373 

69 

>374 

69 


Linear ICs 9 


U* L2 

82CP $.59 

H7T 59 

324N 35 

336Z 1.09 

339N 45 

>55V 29 

556N 49 

723CN 49 

741CN 29 

1458N 39 

1488N 45 

1489N 45 

N2003A 69 

I3914N 2.49 

5532 1.19 

)5T 45 

12T 45 


' Call for a complete listing of ICs 


Memory 


Part No. Function 


Price 

41256-120 

256K DIP 

1 20ns... 

...$1.69 

41256-150 

256K DIP 

150ns.. 

.....1.59 

511000P-80 

1MB DIP 

80ns.... 

5.99 

51 1000P-10 

1MB DIP 

100ns.. 

5.49 

41256A9B-80 

256K SIMM 80ns 

...16.95 

421000A9A-80 

1MBSIPP 

80ns 

...54.95 

421000A9B-60 

1MB SIMM 

60ns...., 

...64.95 

421000A9B-70 

1MB SIMM 

-"j 

p 

2 

..59.95 

421000A9B-80 

1MB SIMM 

80ns .... 

...54.95 


Miscellaneous 

Components* 


Potentiometers 

Values available (insen ohms into space marked 
“XX"): 

500Q, IK. 5K, 10K, 20K, 50K, 100K, 1MEG 

43PXX 3/4 watt, 1 5 turn $.99 

63PXX 1/2 watt, 1 turn 89 

Transistors And Diodes 

Pin No. Price Pan No. Price 


PN2222 

$.12 

1N751 

$.15 

PN2907 

.12 

C106B1 

.65 

1N4004 

.10 

2N4401 

.15 

2N2222A 

.25 

1N4148 

.07 

1N4735 

.25 

2N3055 

.69 

2N3904 

.12 

1N270 

.25 


Switches 


JMT123 SPDT, on-on (toggle) $1.15 

206-8 SPST, 16-pin (DIP) 1.09 

MPC 121 SPDT. on-off-on (toggle) ..1.19 

MS 102 SPST, momentary 

(push-button) 39 


* Additional components available 



Connectors 


1C Sockets 


Call or write for your 

FREE Summer Catalog: 

1*800 *637* 8471 


24-Hour Toll-Free Order Hotline: 


Pan No. 

Description 

Price 

DB25P 

Male, 25-pin 

Female, 25-pin .... 

...$.65 

DB25S 

75 

DB25H 

Hood 

39 

DB25MH 

Metal Hood 

LEDs 

...1.35 

XC209R 

Tl, (Red) 

...$.14 

XC556G 

Tl 3/4, (Green)... 

16 

XC556R 

Tl 3/4, (Red) 


XC556Y 

Tl 3/4, (Yellow).. 

16 


Low Profile Wire Wrap(Gold) Level #2 

Pan No, Price Pan No. Price 

8LP 

$.10 

8WW 

$.54 

14LP 

.11 

14WW 

.79 

16LP 

.12 

16WW 

.89 

24LP 

.19 

24WW 

1.39 

28LP 

.22 

28WW 

1.69 

40LP 

.28 

40WW 

1.89 


Mention 
Mail Key 
002 


1 * 800 * 831 *4242 


JAMECO 

ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 

1355 Shoreway Road 
Belmont, CA 94002 


® 


530.00 Minimum Order 

FAX: 1 •800*237*6948 (Oommk) 

FAX: 415*592*2503 Unimunorui) 
Jameco ScrviccLinc™ : 

1 *800*83 1 *8020 (Compota Repair) 
Technical Support: 1*800*831*0084 
BBS Support: 415*637*9025 


For International Sales. Customer Service, Credit Department and all other 
inquiries: Call 4 1 5*592*8097 between 7AM-5PM P.S.T. 


CA Residents please add applicable sales tax. Terms: Prices subject to change without notice. 

1 M 1 Shipping, handling Items subject to availability and prior sale. 

K a and insurance are Complete list of tcrms/warrantics is available 
• additional. upon request 

© 1992 Jameco 9/92 All trademarks are registered trademarks of their respective companies. 


105 


CIRCLE 114 ON FREE INFORMATION CARD 


September 1992, Electronics Now 






Electronics Now, September 1992 


EASY work! Excellent pay! Assemble products at 
home- Gall toll tree 1 (800) 467-5566 Ext 5192. 

HOME assembly work available! Guaranteed 
easy money! Free details! HOMEWORK-R, Box 
520, Danville, NH 03819, 


MONEYMAKERS! Easy! One man CRT rebuild- 
ing machinery, S6.900.00 rebuilt, $15,900.00 new, 
CRT, 1909 Louise, Crystaiake, IL 60014. (815) 
477-8655, FAX (815) 477-7013. 


EDUCATION & INSTRUCTION 


F.C.C. Commercial General Radiotelephone li- 
cense. Electronics home study Fast, inexpen- 
sive! "Free" details. COMMAND, D-176, Box 
2824, San Francisco, CA 94120 


ELECTRONS engineering. 8 volumes com- 
plete. $109.95. No prior knowledge required. Free 
brochure, BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, I L 61103, 

BIOMEDICAL newsletter explains ultrasound, 
cardiac computers, lasers, etc. Four postpaid is- 
sues $20,00 PNP, Box 70. Brooklyn, NY 11204. 
(718) 837-9349 ext. 33. 



ANTIQUE RADIO 
Free Sample! 

Antique Radio's 
Largest Circulation Monthly. 

Articles, Ads & Classifieds. 

6-Month Trial: $15, 1-Yr: $27 ($40-1 st Class). 
A.R.C., P.O. Box 8Q2-L9, Carlisle, MA 01741 


WANTED 


INVENTIONS/ new products/ideas wanted; call 
TLCI for free information/inventors newsletter. 1 
(800) 468-7200 24 hours/day - USA/ Canada. 

INVENTORS: We submit ideas to industry. Find 
out what we can do for you, 1 (800) 288-lDEA. 



INVENTORS 


INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORP. for 

free information. Serving inventors since 1975. 1 
(800) 338-5656. 



From Standard Ktcoids f; Los wilh the 
ThcimpSOM Vocal EliHi|iidlor'“ Call fur Free 
Catalog £= Demo Record. 

Phone. (40i)4Q3-l 189 Ext 72 
Sinews Supply, a-p* m 1 
7987 Hiqhlowcr TnlU Mr 
Ulhorilj.GA 3005a j * 

24 Hour D<emo Info accrue &t 

Line (404] 482-2405 72 * V % 

Singer's Supply - We Have Anything 4 Everything For Singers 
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BUY BONDS 


FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
DESCRAMBLERS 

* Special Dealer Prices ! 

* Compare Our Low Retail PnceSl 

* Guaranteed Prices & Warranties* 

■ Orders Shipped immediately! 

REPUBLIC CABLE PRODUCTS, INC. 

4080 Paradise Rd. #15, Dept Re3B2 ri 
E *r n Us Vegas. NV 89109 IlVJ 

For all other information (702) 362-9026 


CABLE TV DESCRAMBLERS 

★ CONVERTERS * 

and ACCESSORIES. 


SAVE MONEY- 

DON ’TRENT! 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 

AND MORE. LOWEST PRICES. FREE CATALOG. 

CABLE READY 
COMPANY 


(800)234-1006 


PAY TV AND SATELLITE DESCR AMBLING 
ALL NEW 199? EDITION ALL NEW 


1992 Edition updates Utesl Circy-ts. Turn-gns. BvflitSB. Bullets, Bags. Slack ■ 
ciphers, veil Plus and 0-Mac Fixes. Only SI 5.95. VQI | WaardHachart Bible 
t nchufBs Plus. Te^ fti , 5 1 5.95. Pay TV and Satellite Descrambiing Vol. 1 (Ba- 
sin). 19B9, 1991 £dil»0M jTealldineren!. SI 4.95 each MD& Hafldftjok $9.95. 
Satellite Systems under $600 $12.95 1 52). Any 2*29.95 a r S-$49.«. Scram- 
bling News Moimly wrrll keep yo-j up to cute do Plus breaks. $Z495»yr. special. 
Evecytfiing we have including video. $10,95 New Catalog Si 


Scrarnbltny New?, 1557 Hertef Avs . 
Bullalo, NY, 14716 Vofea/Rfc (716) 874-2008 

CPU SARI OK AD0S4 


/ ELECTECH f 

CABLE T.V. DESCRAMBLERS 

* All quality brand names - 
* All fully guaranteed - All the time • 
Knowledgeable Sales Service Department 
FOR FREE CATALOG 800-253-0099 


MC / COD / ViSA 
NO FLORIDA SALES 


CABLE TV DESCRAMBLER 5 


WORLDWIDE CABLE 

* BASE BAND * PIONEER 

- TUCQM * ZENITH 

* SCIENTIFIC ATLANTA * OAK 

- JERROLD * HAMLIN 

1 800-772-3233 

1291 A POWERLINE ROAD. SUITE 109 
POMP AND BEACH, FL 33D69 


Courteous Service - Discount Prices ■ Fast Shtf 

(ILL ELECTRODKS (OR 

Mail Order Electronic Parts And Supplie; 

P.O. Box 567 • Van Nuys, CA 9U 


Car Lighter Coil Cord 


Automotive cigar lighter plug with replaceable 
5 amp- 1 use. Qua lily, retractable coil cord extant 
to approximately 6 teal. Terminates wilh a Spin I 
plug which can be cut-off. Ideal for ballery char^ 
or running 12 VoR devices from a car battery. 
CAT# CUM® A _#ll 

10 for $12-50 “Sal* 


VERY SPECIAL DEAL - 17 VD\ 
210 MA WALL TRANSFORMEt 


New 1 7 VdC, 210 ma wall transformers . 

6 ft. cord. Unusual co-axial device on <30 

end of cord can be cut off and used 
lor another application 
Large quantity available. 

CAT# DC TX- 1721 
100 lor *1,25 each 
1000 for *1,00 each 



Monoral Graphic Equalize 



Five band monoral graphic equalizer. Allows use of 
one source for background music and music on-hot 
Allows you to equalize and adjust the volume of one 
without changing the other. Useful in any appticatioi 
where equalization of a monoral source is desirable 
RCA Jack inputs and outputs. Removable metal con 
cover to prevent tampering. 6.7ET X 5.7& 1 X 3,1 25? 


CAT# EQ-1 


<152?.. 


LCD DISPLAY 
40 Character X 2 Line 



Opfrex # DM C4 02 13 or Hitachi # LM018L 
Built-in controller and drivers. 4 or 8 bn opera! ioi 
5 Vdc power. Display size: 6,05" X Q.T Module s 
7, 12 " X 1 ,34“. Character size: [5 X 7 dots) 3.2mf 
4, 85 mm. Data sheets and instructions avail abl 


CAT# LCD-3 


*152?.. 


INVERTER 




EHG, Jnc./Smart Force" ™ 

# IPS 15- 1-3. Input: 15-25 Vdc 
Output: SO- 1 00 Vac@ 400 Hz. 4.1 ma. 

Designed to power electroluminescent 
bmps and glow-strips. Can be used in any appllcal 
where tow current, high frequency AC is desrred- 
1 ,25" X 0,05- X 0.95“. CAT# 1NV-3 
TO lor *20,00 


%§-k00-326i5432 


TERMS i Minimum order $10.00. Shipping and bandtit 
tor the 48 continental U, S. A $3.50 per order. AB otht 
including AK r HI PR or Canada must pay full shippin 
AH orders delivered in CALIFORNIA must include st& 
sates fa* (7 .25%, 7.5%. 7.75%, 8 .25% 8.5%} Quant 
Limited. NO C.O. D. Prices subject to change w/ouf not 


Call or Write For Our 

FREE 64 Page Catalog 

(Outside Th# LLS.A. Send $2.00 Postage 

ALL ELECTRONICS CORP . 

P.O , Box 567 * Van Nuys, CA * 91401 
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WHY RENT?1 

SAVE! SAVE! J 


CABLE TV 
DESCRAMBLERS 

ERROLD • OAK • HAMLIN • ZENITH 
PIONEER • SCIENTIFIC ATLANTA 

READY-TO - SHIP ! 

MONTH WARRANTY ! ABSOLUTELY 
WEST WHOLESALE / RETAIL PRICES ! 

1ASTERCARD • VISA • AMEX • C.O.D. 


REE COLOR CATALOG ! 

1 ( 800 ) 950-9145 



FREE CATALOG 


CABLE T.V. BOXES - ALL TYPES • 
• LOW PRICES - DEALER PRICES • 



DESCRAMBLERS 


MAKE THE CONNECTION 




TEK ELECTRON! 


TV EQUIPMENT 


jn..~, ri 

2; 



ORDER TOLL FREE 

1 - 600 - 228-7404 

DON’T FORGET to ask ABOUT OUR 
FREE CATALOG WITH BUYING GUIDE 


FRIENDLY, PROFESSIONAL SERVICE 


30 DAY MONEY BACK GUARANTY 
BEST PRICE - BEST SERVICE 


to i | QB-1 I"”"-! |c.o.oj 

FOR MOK ffODMADON NU-TEK HEC1R0MCS 


1 - 512 - 260-5031 


5114 BALCOM3 WOOD DR. 

#307 D0>. 296 AUSTW TEXAS 78759 


CABLETRONICS 


CONVERTERS 

1-4Unlte 5 Units 10 Units 

PANASONIC TZP 145 $88.00 $75.00 $70.00 

STAR GATE 2000 $79.00 $69.00 $65.00 

‘HAMLIN MCC 3000 $25.00 $19.00 $15.00 


ADD-ON DECODERS 


SB-3 (NEW) 

$50.00 

$45.00 

$43.00 

*SB-3 FACTORY 

$45.00 

$39.00 

$35.00 

SA-3 

$56.00 

$50.00 

$45.00 

DTB-3 

$65.00 

$55.00 

$50.00 

KNI2A-2 or 3 

$49.00 

$45.00 

$40.00 

*HAMILIN MLD 1200-3 

$49.00 

$40.00 

$35.00 

♦ZENITH SSAVI 

$1 65.00 $1 49.00 $1 25.00 

SA-DF 

$159.00 $139.00 

$125.00 

COMBOS 



JERROLD DPV7 

$299.00 

$149.00 

$239.00 

JERROLD DPBB 

$319.00 

$259.00 

$249.00 

SA8580 COMBO 

$299.00 

$225.00 

$21 5.00 

"JERROLD DRX-3-DIC 

$165.00 

$105.00 

$89.00 

JERROLD DRZ-3-DIC 

$175.00 

$115.00 

$99.00 

"OAK M35B 

$45.00 

$35.00 

$30.00 

HAMLIN SPC 4000 3M 

$50.00 

$44.00 

$44.00 

ADD $10.00 FOR VARISYNCH 





"Refurbished as New 


QTY 

ITEM 

OUTPUT 

CHANNEL 

PRICE 

EACH 

TOTAL 

PRICE 
















California Penal Code #593-D Forbids us from 

shipping any cable descrambling unit to 
anyone residing In the state of California. 

Prices subject to change without notice. 

SUB TOTAL 


Shipping Add 

5.00 Per unit 


DOD/CreditCard 

Add 5% 


TOTAL 



Please Print 


Name 

Address City 

State Zip Tel:( ) 

n Cashier's Check □ Money order □ COD 

□ visa DMC CC# Exp. Date 

DECLARATION OF AUTHORIZED USE- 1, the undersigned, do hereby declare 
under penalty of perjury that all products purchased, now and in the future, 
will only be used on TV systems with all applicable federal and state laws. 
FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 
CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 



Date Sign ed 

Cabletronlcs 

9800 D Topanga Canyon Blvd., Suit© 323, 
Chatsworth, CA 91311 

For Free Catalog, or to place an order call 
(800) 433-2011 • FAX (818) 709-7565 
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Or is it? 




Only you can prevent forest fires. 



A Public Service of the USDA Forest Service 
and your State Fonescer, 


HARDWARE HACKER 

continued from page 93 


Whole Earth Review . There are 
bunches of independent and non- 
profit inventor's organizations out 
there. One I can heartily recom- 
mend is Ed Zimmers Inventor-En- 
trepreneur Network. For other 
regional sources, check out the 
Encyclopedia of Associations that 
you will probably find at your local 
library. 

No, I just do not know of anyone 
anywhere who is dumb enough to 
buy raw, unproven, or undeveloped 
ideas. But I do know of several 
someones who sometimes might 
be interested in looking at tightly 
targeted products if those products 
are now in their pre-production pro- 
totype stage and currently under ac- 
tive end-user beta testing. 

For instance, Mark Gottleib of 
Design Tech International Is looking 
for innovative approaches to low- 
end consumer electronics, es- 
pecially for those items that can be 
blister packed and need no con- 
sumer smarts to use, 

Dennis Carper of Redmond Ca- 
ble is seeking tested and proven 
interconnect and adaptor products 
that clearly solve obvious and well- 
defined problems. 

John Simonton of PAIA (and a 
frequent author in Electronics 
Now) sometimes seeks out Items 
with kit possibilities, especially If 
they are related to MIDI or elec- 
tronic music. 

And Steve Ciarcia of his Micro 
Mint is occasionally Interested in 
any embedded processor applica- 
tions — if they are unique. 

Besides my own PSRT RoundTa- 
bie on GEnie , you might also want to 
check out their HOSB, short for 
Home Office and Small Business. 
I've also formed my loosely knit 
Synergetics Consultants Network 
that centers on our voice helpline. 
Give me a call if you need more 
information. 

New tech lit 

From Texas Instruments, seven 
pounds of revised linear data books. 
Volume I is on op-amps; volume II is 
on A/D, DSR and video; and vol- 
ume III is on voltage regulators and 


really oddball stuff, 

A pair of very readable ne 
books: The Triumphs and Trials of a 
Organ Builder, by Jerome Mad 
owitz. CEO of Allen Organ , and put 
lished by the Vox Rumania Presi 
Among the other things, it reveal 
how trivially easy it is to have an 
technically solid and perfectly vali 
patent busted in court. Just be 
cause some epsilon minus does nc 
happen to like you. 

Plus Accidental Empires by th 
pseudonym Robert X. Cringle > 
newly published by Add iso 
Wesley. Subtitled How the boys c 
Silicon Valley make all their millions 
battle foreign competition r and sh 
can’t get a date. This book has 
double handful of very funny one 
liners In it. But otherwise it read 
like something that Cringley woul- 
write. 

I’ve found very few trade journal: 
devoted to electronic servicing 
One useful new one, though, i: 
MSM, the Magazine of Service 
Management. The magazine puts \ 
big emphasis on computer servic* 
and identification of sources fo 
printer and disk-drive replacemen 
parts and assemblies. 

A great collection of navigatior 
books, GPS (global positioning sat 
eflites) and otherwise, is offered b} 
the Navtech information Service 
And a new Spread Spectrum Scent 
labor-of-love newsletter has recently 
started publication. 

Two firms apparently still offer top 
octave generators and other classic 
electronic organ chips. The first is 
Fistell Microelectronics and the 
other is Keyboard Systems , The fat* 
ter also builds workaround replace* 
ment modules for chips that are 
truly unavailable. 

Turning to some of my own prod- 
ucts t yet another obvious and major 
product selling resource is my re- 
cently improved Incredible Secret 
Money Machine If. The autographed 
copies are available per my nearby 
Synergetics ad. 

As usual, I have gathered many of 
the resources mentioned together 
into the Names & Numbers or the 
Product Marketing Resources side- 
bars. Be sure to check those out 
before you use our no-charge tech 
helpline or call for a free hacker se- 
crets brochure. r-e 




TV DOWNCONVERTER 

continued from page 84 


vided for you to make your 
i board, and the parts-place- 
nt diagram is shown in Fig, 

'irst install resistors Rl— R13, 
d R15-R17. Next, install all 
>acitors except the chip ca- 
citors and CIO- Install mixer 
, and then wind and install 
Us LI, L2, L3, L5, L6, L7, LB, 
Doils LI. L2, and L3 are three 
rns each of 20 AWG tinned 
re wound around a No, 8 
rew as a form (see Fig, 5) and 
en stretched to a length of 0, 3 
ch with the turn spacing 
enly maintained. All three of 
ose coils must be tapped as 
town in Fig. 5. The lead from 
l (which can be coaxial 50- 
im line) has its center conduc- 
<r soldered to LI at 3 A turn from 
le grounded end. Resistor R5 
soldered IV 2 turns from the 
id of L2 that connects to R6. 
7, and C8. Coil L3 is tapped at 
turn from the grounded end. 
Coils L6 and L7 are 8 turns 
ach of 22 AWG enamelled wire 
round on a No. 8 screw. The 
crew is removed after winding 
he coil. Coil L8 is 9 V 2 turns of 
.2 AWG enamelled wire, wound 
he same way as L6 and L7. 
iowever, after winding, the No. 
I screw is removed and a ferrite 
uning slug is screwed into the 
vinding as shown in Fig, 5, RF 
hoke L5 is installed as if were a 
resistor 

Install Q2, Q3, Dl, D2, and 
D3. Now install the chip capaci- 
tors. Chip capacitors require 
special installation pro- 
cedures — and they all mount on 
the solder side of the PC board. 
Figure 6 shows where all of the 
chip capacitors, CIO (which 
we'll get to in a moment), and Q1 
are mounted on the solder side 
of the board. As for the chip ca- 
pacitors, first tin the area on the 
PC board where a chip is to be 
installed. Then hold the chip in 
place with the tip of a small 
screwdriver or tweezers and 
tack solder one side. After it's 
tacked in place, fully solder both 
sides of the chip. 

Now install Ql, whose long 
lead is the drain. Make sure you 


use a grounded iron and work 
in a static-free area. Theat Q1 as 
you would a delicate CMOS 1C, 
The tuning potentiometer (R14) 
can be mounted in different po- 
sitions for added flexibility- it 
can be mounted off the board 
for remote tuning purposes. 

Make sure all holes marked 
“G” in Fig. 4 have jumper wires 
passed through them and sol- 
dered on both sides of the PC 
board as shown in Fig, 7, Also, 
both sides of the board must be 
grounded together with copper 
foil tape, also as shown in Fig, 7. 
Once the tape is in place, solder 
both sides. 

Next make capacitor CIO, 
Take a small square of G-10, 
0,062 material (the same as the 
PC board material) and trim it 
to a 3 /ie-inch square. Install it on 
the solder side of the board as 
shown in Fig. 8. Connect coax- 
ial 50-ohm cables to J1 and J2, 
and DC power leads to D3 and 
ground. Set trimmer capacitors 
Cl, C5, and C6 to about 20% of 
maximum, and set C9 to about 
80% of maximum. If you use 
R14, it can be set halfway. If R14 
is not used, R10 should be tem- 
porarily connected to a supply of 
about +8 volts. Figure 9 shows 
the author's prototype. 

Tune up 

Timing consists of peaking 
the tuned circuits for best re- 
ception, Using a frequency 
counter connected across R12, 
adjust C9 for a nominal fre- 
quency of 370 to 375 MHz, If 
installed, R14 should vary that 
by about ± 15 MHz. If R14 is not 
installed, 0 to + 12 volts applied 
to R10 should do the same. The 
oscillator might stop if less than 
2 volts is applied to R10 — which 
is acceptable as long as you can 
obtain a frequency range of 30 
MHz, 

Connect the converter to a TV 
set tuned to channel 3 and to an 
external antenna for ATV recep- 
tion, Find a signal and peak LI, 
L2, and L3 for the best picture. 
You can also use an RF signal 
generator tuned to 435 MHz if 
no on-the-air signal is available. 
As a last resort, you can also 
peak LI, L2, and L3 on noise. 

It is also possible to experi- 
mentally peak the converter on 


UHF channels 14, 15, or 16 if no 
other signals are available. Set 
C9 for a L.O. frequency of 
around 410 to 420 MHz. Note: 
This is only to see if everything 
works if there's no other way to 
obtain an ATV signal and you 
have no access to a signal gener- 
ator, You will later have to re- 
peak the converter to 420 to 450 
MHz. 

If a sweep generator is avail- 
able, simply peak the converter 
for a response as shown in Fig. 
10, By trimming CIO (use a file 
on the edge of it) you can also 
experiment with the coupling 
and resultant bandpass shape. 
You can also do this with a cali- 
brated RF signal generator and 
a receiver and/or RF voltmeter, 
but this will take more time. 

The converter should be 
mounted in a weatherproof 
metal box, if outdoor use is in- 
tended, A metal box reduces 
stray signal pickup, and also 
protects the converter from 
damage. 

If you will be remote-tuning 
the converter (as was shown in 
Fig. 3), the converter should be 
mounted right at the antenna 
or very close to it. That permits 
a short cable from JI to the an- 
tenna, reducing signal losses. 
The converter can then be 
mounted as far as 300 feet from 
the TV monitor. e-E 


DRAWING BOARD 

continued from page 96 


case, you should trim the level be- 
cause the circuits we'll be building 
expect a 1-volt signal. 

The only other thing to notice 
here — there just isn't much to the 
circuit at all— is that the video signal 
being fed to the base of the tran- 
sistor is related to both positive volt- 
age and ground through Rl and R2, 
The circuit is going to run on a regu- 
lated 5-volt supply: it must be 
steady because the level of the sup- 
ply voltage is going to have an effect 
on the level of the video. Wire up the 
circuit shown in Fig. 4 and get the 
video source in place. When we get 
together next time well start de- 
signing some kind of circuit to screw 
up the signal, R-E 
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*JERROLD, *TOGOM, *ZENITH 
♦GENERAL INSTRUMENTS 
♦SCIENTIFIC ATLANTA, ♦OAK 
♦HAMLIN, *EAGLE, *PIONEER 
7th Year in business. Thank You 
Member of Omaha Chamber of Commerce 
1 Year warranty on new equipment 
30 Day money back guarantee 
Orders shipped from stock within 24 hours 

CALL TODAY FOR A FREE CATALOG 

1 - 800 - 624-1150 
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You want a 
bargraph & a full 
range counter - 
^“♦''Electronics 
can deliver! 

Now for a limited time only, $160. 
off the list price, for our Full Range 
Model 2810 with bargraph - plus: 

Full range -10Hz to 3GHz. 

LCD display (daylight visibility). 

• True state-of-the-art technology 
with the high speed ASIC. 

• NiCads & Charger included. 

• Ultra-high sensitivity, 

• 4 fast gate times. 

• Extruded metal case. 

• Compatible with MFJ207. 


Suggested options 
TAIOOSt 

Telescoping Whip Antenna $ 1 ^ 

CC30 

Vinyl Carry Case s 

BL28: 

EL Backlight for use in roomlight and low 

$ 45. 


light - - 

TCXO 30: 

Precision ±0.2ppm 20 to 4CTC temp, 
compensated time base .,,.$100. 


Universal 

Handi-Counter™ 

Model 3000, $375. and 
Bench Mode! 8030, $579. 
Both offer frequency, 
period, ratio and time 
interval. 


Call for free catalog - Factory Direct Order Line. 

FL ( 305 ) 771-2050 • FAX ( 305 ) 771-2052 
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5821 NE 14th Ave. • Ft. Lauderdale, FL 33334 
5% Ship/Handling (Max. $10) U.S. & Canada. 
15% outside continental U.S. A. 

Visa and Master Card accepted. 



Within budget. 
Without compromise. 
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Get more of what you 
want in a 6 V 2 digit DMM 
for just $995. 

The HP 34401 A gives you more 
performance than any other DMM 
for the price. More resolution. 

Better accuracy. The highest read' 
ing speed. Fastest tltroughput.. And 
widest AC bandwidth.. 

It has more standard features. 

Like IIP-IB, RS-232 and built-in 
SCPI commands for more system 
flexibility. Plus ten extended func- 
tions including continuity, diode 
test, limit test, reading hold, dB and 
null to give you greater flexibility 
on the bench. 

What more could you want? 

The HP 34401 A also comes with 
a 3-year warranty, standard. 

Q For more information, or same- 
day shipment from HP DIRECT, 
call 1-800-452-4844**. Ask for 
Ext.TB26. And we’ll send you 
a data sheet. 


HP 34401A Digital Multimeter 

DC Accuracy (1 year) 

0.0035% 

AC Accuracy ft year) 

D.06% 

Maximum input 

1000 Vdc 

Reading speed 

1000/sec 

Resolution 

100 nV, 10 nA, 


100 liQ 


* U.S. list price 

« In Canada call 1.800-057=3867, Dept. 434 


There is a better way. 

HEWLETT 
PACKARD 
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